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PREFACE. 



If will, be extremely useful, though not absolutely necessary, lor 
pupils of every age to study the " First Lessons," previous to com- 
mencing this treatise. There is an intimate connexion between the 
two, though this is not dependent on the other. It is hoped that this 
will be found less difficult than other treatises on the subject, for those 
who have not studied the ''First Lessons." 

Pupils may commence the " First Lessons" to advantage, as soon as 
they can read the examples ; and even before they can read, it will 
be found very usefhl to ask them questions iVom it. This may be done 
by other pupils who have already studied it. Those who commence 
early, may generally obtain sufficient knowledge of it by the time they 
are eight or nine years old. They may then commence this. 
. This Sequel consists erf two parts. The £rst contains a course of 
examples for the illustration and application of the principles. The 
second part contains a developement of the principles. The articles 
are numbered in the two, so as to correspond with each other. The 
two parts are to be studied together, when the pupil is old enough to 
comprehend the second part by reading it himself. When he has 
performed all the examples in an article in the first part, he should be 
required to recite the corresponding article in the second part, not 
verbatim, but to give a good account of the reasoning. When the 
principle is well understood, the rules which are printed in Italics 
should be committed to memory. At each recitation, the first thing 
should be to require the pupil to give a practical example, involving 
the principle to be explained, and then an explanation of the principle 
itself 

When the pupil is to learn the use of figures for the first time, it is 
best to explain to him the nature of them as in Art. I., to about three 
or four places ; and then require him to write some numbers. Then 
give him some of the first examples in Art. II., without telling him 
what to do. He will discover what is to be done, and invent a way 
to do it. Let him perform several in his own way, and then suggest 
■ome method a little different from his, and nearer the eommoo 
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uethod. If he readily comprehends it, he will be pleased with it, 
and adopt it. If he does not, his mind is not yet prepared for it, and 
diould be aSlowed to continue his own way longer, and then it should 
be suggested again. After he is familiar with that, suggest another 
method, somewhat nearer the common method, and so on, until he 
learns the best method. Never urge him to adopt any method until 
he understands it, and is pleased with it. In some of the articles, it 
may perhaps be necessary for young pupils to perform more examples 
than are given in the book. 

When the pupil is |o commence multiplication, give him one of the 
first examples in Art. III., as if it were an euutfple in Addition. He 
will write it down as such. But if he is familiar with the ** First 
Lessons," he will probably perform it as multiplication without know- 
ing it. When he does this, suggest to him, that he need not write the 
nombor but once. Afterwards recommend to him to write a number 
to show how many times he repeated it, lest he should fbrget it 
Then tell him that it is Multiplication. Proceed in a similar manner 
with the other rales. 

One general maxim to be observed with pupils of eveiy age, is 
never to tell them directljr how to perlbnn any example. If a pupil 
ia unable to perform an example, it is generally because he does not 
fiiUy comprehend the object of it. \ The object should be explained, 
•ad some questions asked, which will have a tendency to recal the 
principles necessary. If this does not succeed, his mind is not pre- 
pared ibr it, and he mi^ be required to examine it more by himself 
and to review some of the principles which it involves. It is useless 
Ibr i^im to perform it before his mind is prepared for it. After he has 
been told, he is satisfied, and will not be willing to examine the 
principle, and he will be no better prepared for another case of the 
same kind, than he was before. When the pupil knows that he is not 
to be told, he learns to depend on himself ; and when he once con- 
tracts the habit of understanding what he does, he will not easily be 
prevailed on to do any thing which he does not understand. 

Several considerations induce the author to think, that when a 
principle is to be taught, practical questions should first be proposed, 
care being taken to select such as will show the combination in the 
BHuplest manner, and that the numbers be so small that the operation 
shall not be difficult. When a proper idea is formed of the nature 
and use of the combination, the method of solving these questiona 
with large numbers should be attended to. This method, on trial 
has soeeeeded beyond his expectations. I^ractical examples not only 
m Qoee the object to be accompliahedi but \hfti |;c«t9\3 
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the imagination in unfolding the principle and diBCOveriag the open 
tiong requisite for the solution. 

This principle is made the basis of this treatise ; viz. whenever a 
new combination is introduced, it is done with practical examples, 
proposed in such a manner as to show what it is, and as much as 
possible, how it is to be performed. The examples are so small that 
the pupil maj easily reason upon them, and that there will be no 
difficulty in the operation itself) until the combination is well under- 
stood. In this way it is believed that the leading idea which the 
pupil will obtain of each combination, will be the effect which will be 
produced by it, rather Hhan how to perform it, though the latter will 
be sufficiently well understood. . 

The second part contains an analytical developement of the princi- 
ples. Almost all the examples used for this purpose are practicaL 
Care has been taken to make every principle depend as little as 
posrable upon others. Young persons cannot well follow a course of 
reasoning where one principle is built upon another. Besides, a prin- 
ciple is always less understood by every one, in proportion as it is 
made to depend on others. 

In tracing the principles, several distinctions have been made which 
have not generally been made. They are principally in division of 
whole numbers, and in division of whole numbers by fractions, and 
fractions by fractions. There are some instances also Oi* combinations 
being classed together, which others have kept separate. 

As the purpose is to give the leiffner a knoi^edge of the principles, 
it is necessary to have the variety of examples under each principle 
as great as possible. The usual method of arrangement, according to 
subjects, has been on this account entirely rejected, and the arrange-, 
ment has been made according to principles. Many different subjects 
come under the same principle ; and different parts of the same sub- 
ject frequently come under different principles.' When the principles 
are well understood, very fe^r subjects will require a particular rule, 
and if the pupU is properly introduced to them, he will understand 
thom better without a rule than with one. Besides, he will be better 
prepared for the cases whicb occur in business, as he will be obliged 
to meet them there without a name. The different subjects, as they 
are generally arranged, often embarrass the learner. When he meets 
with a name with which he is not acquainted, and a rule attached to 
it, he is firequently at a loss, when if he saw the example without the 
name, he would not hesitate at all. 

The manner of performing examples will appear new to many, but 
It will be found much more agreeable to the practice of men of buii- 
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MOSS, and men of science generally, than those commonly found in 
books. This is the method of those that understand the subject. The 
others were invented as a substitute for understanding. 

The rule of three is entirely omitted. This has been considered 
useless in France, for some yeais, though it has been retained in their 
books. Those who. understand the principles sufficiently to compre- 
hend the nature of the rule of three, can do much better withoul it 
than with it, for when it is used, it obscures, rather than illustrates, 
the subject to which it is applied. The principle of the rule of three 
is similar to the combinations in Art. XVI. 

- The rule of Position has been omitted. This is an artificial rule, 
the principle of which cannot be well understood without the aid of 
Algebra : and when Algebra is understood, Position is useless. Be- 
sides, all the examples which can be performed by Position, may be 
performed much more easily, and in a manner perfectly intelligible, 
without it. The manner in which they are performed is similar to 
that of Algebra, but without Algebraic notation. The principle of 
false position, properly so called, is applied only to questions where 
there are not sufficient data to solve them directly. 

Powers and roots, though arithmetical operations, come more pro- 
perly within the province of Algebra. 

There are no answers to the examples given in the book. A key is 
pablisfaed separately for teachers, containing the answers imd solutions 
of the most difficult examples. 
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AMTHMETIC. 



PARTI. 



Tbb student may perform the following examples in his 
tiund. 

1. James has 3 cents and Charles has 5 ; how many hate 
they both 1 

2. Charles bought 3 bunnfl for 16 cents, a quart of cher- 
ries for 8 cents, and 2 oranges for 12 cents ; how many cents 
did he lay out 1 

3. A man bought a hat for 8 dollars, a coat for 27 dollars, 
a pair of boots for 5 doHars, and a vest for 7 dollars; how 
many dollars did the whole come to ? 

4. A man bought a firkin of butter for 8 dollars, a quarter 
of veal for 45 cents, and a barrel of cider for 3 dollars and 125 
cents ; how much did he give for the whole 1 

5. A man sold a horse for 127 dollars, aload of hay for 15 
dollars, and 3 barrels of cider for 12 dollars ; how much did 
he receive for the whole 1 

6. A man travelled 27 miles in one day, 15 miles the next 
aay, and 8 miles the next ; how many miles did he travel in 
the whole ? 

7. A man received 42 dollars and 37 cents of one person, 
4 dollars and 66 cents of another, and 7 dollars and 83 cents 
of a third ; how much did he receive in the whole ? 

8. I received 25 dollars and 58 cents of one man^ 45 dol- 
lars and 83 cents of another, and 8 dollars and 39 c^nts of a 
third ; how much did I receive in the whole 1 

The two last examples may be performed in the mind, but 
they will be rather difficult. A more convenient method 
will soon be found. 
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Parti. 



NUMERATION. 
1. Write in words the following numbers. 



1 




27 


24 


10,000 


s 




35 


25 


20,030 


3 


- • 


58 


26 


50,705 


4 




63 


27 


67,083 


6 




70 


23 


300,050 


6 




84 


29 


476,089 


7 




96 


30 


707,720 


8 




100 


31 


1,000,370 


9 




103 


32 


5,600,073 


10 




110 


33 


8,081,305 


11 




113 


34 


59,006,341 


12 




127 


35 


305,870,400 


13 




308 


36 


590,047,606 


14 




520 


37 


1,000,000,000 


15 




738 


38 


3,670,000,387 


16 




1,000 


39 


45,007,070,007 


17 




1,001 


40 


680,930,100,700 


18 




1,010 


41 


50,787,657,000,500 


19 




1,100 


42 


270,000,838,003^908 


80 




1,018 


43 


68,907,605 


81 




2,107 


44 


56,000,034,750 


82 




3250 


45 


6,703,720,000.857 


83 




5,796 




_ 




Write in figures the Mowing numbers. 


1. 


Thirty-four. 






8. 


Fifty-seven. 






a 


Sixty-three. 




, 


4. 


Eighty. 






6. 


One hundred. 


* 


^ 


6. 


One hundred and one. 




. 7. 


One hundred and ten. 




8. 


Three hundred and eleven. 




9. 


Five hundred and seventeen. 




10. 


Eight hundred and fifty. 




11. 


Nine hundred and eighty-six. 




18. 


One thousand and one. 




13. 


One thousand and ten. 


- 


14. 


Three thousand 


, one hundred and one. 


15. 


Five thousand and sixt] 


r- 
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IG. Ten thousand and five. 

17. Thirty thousand, five hundred, and four. 

18. Sixty-seven thousand, and forty. 

19. Five hundred thousand, and seventy-one. 

20. Two hundred and seven thousand, six hundred. 

21. Four millions, sixty thousand, and eighty-four. 

22. Ninety-seven millions, thirty-five thousand, eight hun- 
dred and five. ^ 

23. Fifty millions, seventy thousand, and eight. 

24. Three hundred millions, and fifty-seven. 

25. Two billions, fifty-three millions, three hundred and 
five thousand, two hundred. 

26. Fifty billions, two hundred and seven millions, sixty - 
seven thousand, two hundred. 

27. Eighty-seven millions, and sixty-three. 

28. Six hundred billions, two hundred and seven thousand, 
and three. 

29. Thirty-five trillions, nine millions, and fifly-eight. 

30. Six hundred and fifty-seven trillions, seven billions, 
ninety-seven thousand, and sixty-seven. 

31. Seventy millions, two hundred and fifty thousand, 
three hundred and sixtv-seven. 

32. Four hundred and seven trillions, and eighty-seven 
thousand. 

33. Thirty-five billions, ninety-eight thousand, one hun- 
dred. 

34. Forty millions, two hundred thousand, and seventy- 
four. 

35. Eighty-three millions, seven hundred and sixty-three 
thousand, nine hundred and fifty-seven. 



ADDITION. 

II. 1.* A man bought a watch for fifly-eight dollars, a 
cane for five dollars, a hat for ten dollars, and a pair of boots 
for six dollars. What did he give for the whole 7 

2. In an orchard there are six rows of trees ; in the two 
first rows, there are fifteen trees in each row ; in the third 
row, seventeen ; in the fourth row, eleven ; in the fifth row, 

* See First Lessons, sect. I. 

2 



U ARITHMETia Part 1. 

eight ; and in the sixth row, nineteen. How many trees are 
there in the orchard ? 

3. Four men bought a piece of land ; the first gave sixtj- 
three dollars ; the second, seventy-eight ; the third, forty- 
five; and the fourth, twenty-three. How much did they 
give for the land 1 

4. In an orchard, 19 trees bear cherries, twenty-eight bear 
peaches, 8 bear plums, and 54 bear apples. How many 

* trees are there in the orchard ? 

5. How many days are there in a year, there being in Ja- 
nuary 31 days ; in February 28 ; in March 31 ; in April 30 ; 
in May 31 ; in June 30 ; in July 31 ; in August 31 ; in Sep- 
tember 30; in October 31; in November 30; in Decem- 
ber 31 ? 

6. The distance from Portland (in Maine) to Boston, is 
114 miles ; from Boston to Providence, 40 miles ; from 
Providence to New Haven 1 22 miles ; from New Haven to 
New York, 88 miles ; from New York to Philadelphia, 95 
miles ; from Philadelphia to Baltimore, 102 miles ; from 
Baltimore to Charleston, S. C. 716 miles ; from Charleston 
to Savannah, 110 miles. How many miles is it from Port- 
land to Savannah ? 

7. What number of dollars are there in four bags ; the 
first containing 275 dollars ; the second, 356 ; the third, 
178 ; the fourth, 69 ? 

8. How many times does the hammer of a clock strike in 
24 hours ? , 

Note, At 1 o'clock it strikes once, at 2 o'clock it strikes 
twice, &;C. 

9. A man has four horses ; the first is worth sixty-seven 
dollars ; the second is worth eighty-four dollars ;. the third is 
worth one hundred and twenty dollars ; and the fourth is 
worth one hundred and eighty-seven dollars; and he has 
four saddles worth twelve dollars apiece. How much are the 
horses and saddles worth 1 

10. A man owns five houses ; for the first he receives a 
rent of 427 dollars ; for the second, 763 dollars ; for the 
third, 654 dollars ; for the fourth, 500 dollars ; and for the 
fifth, 325 dollars ; and the rest of his income is 3,250 dol- 
lars. What is his whole income ? 

11. A gentleman owns five farms; the first is worth 
11,500 dollars ; the second, 3,057 dollars ; the third, 2,468 
dollars ; the fourth, 9,462 dollars ; and the fifth, 850 dollars ; 
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and he owns a house worth 15,000 dollars, a carriage wordi 
753 dollars, and two horses worth 175 dollars apiece. How 
much are they all worth ? 

12. A merchant bought four pieces of cloth, each piece 
containing 57 yards. For the first piece he gave 235 dol- 
lars ; for the second, 384 dollars ; for the third, 327 dollars ; 
and for the fourth, 486 dollars. How many yards of cloth 
did he buy ? How much did he give for the whole 1 

13. In 1818 the navy of the United States consisted of 
three 74s ; /five 44 gun frigates ; three 36s ; two 32s ; one 
20 ; ten 18s. How many guns did they all carry 1 

14. Suppose it requires 650 men i^ man a 74 ; 475 to 
man a 44 ; 275 to man a 36 ; 350 to man a 32 ; 200 to man 
a 20 ; and 180 to man an 18. How many men would it 
take to man the whole 1 

15. The hind quarters of a cow weighed one hundred and 
five pounds each ; the fore quarters weighed ninety- four 
pounds each ; the hide weighed sixty-three pounds ; and the 
tallow seventy-six pounds. What was the whole weight of 
the cow 1 * 

16. A man bought a barrel of flour for 6 dollars, and sold 
it so as to gain 2 dollars. How much did he sell it for ? 

17. I bought a quantity of salt for 18 dollars, and sold it 
for 7 dollars more 'than I gave for it ; how much did I sell 
it for 1 

18. A man bought three hogsheads of molasses for 132 
dollars, and sold it so as to gain 25 dollars ; how much did 
he sell it for ? 

19. A man being asked his age, answered that he 
was twenty-seven years old when he was married, and 
that he had been married thirty-nine years. How old was 
hel 

20. A man being asked his age, answered that he had 
passed the 19 first years of his life in America, and that he 
had afterwards spent 7 years in Geiinany, 13 years in France, 
3 years in Holland, and 24 years in England. How old 
was he T 

21. A merchant bought four hogsheads of wine for four 
hundred and thirty-seven dollars, and sold it again' for ninety- 
four dollars more than he gave for it. How much did he 
sell it for? 

22. A man commenced trade with three thousand, two 
handred and fifly dollars ; afler trading for some time, he 



16 ARITHMETIC. Pari 1. 

found he had gained two hundred and thirty-seren dollars. 
How much had he then ? 

23. Money was first made at Argos, eight hundred and 
ninety-four years before Christ. . How long has it been in 
use at this date, 1822 ? 

24. The war between Great Britain and the American 
colonies commenced in 1775 and continued 8 years. In 
what year was the war concluded ? 

25. Genera] Washington was born in the year 1732/ and 
was 67 years old when he died. In what year did he die ? 

26. The first tragedy was acted at Athens, on a cart, by 
Thespis, five hundro^ and thirty-six years before Christ. 
How ihany years is it since ? 

27. What was the number of inhabitants in the New 
England States, in 1820, there being in 

Maine 298,335 

New Hampshire 244,161 

. Vermont 235,764 

Massachusetts 523,287 

Rhode Island 83,059 

Connecticut 275,248? 

28. What was the number of inhabitants, in the Mid- 
dle States, there being in 

New York 1,372,812 

New Jersey 277,575 

Pennsylvania 1,049,398 

Delaware 72,749 

Maryland . 407,350? 

29. What was the number of inhabitants in the following 
States, there being in 

Virginia 1,065,366 

North Carolina 638,829 

South Carolina 490,309 

Georgia 340,969 

Kentucky 564,317 

Tennessee 422,813 

Alabama 127,901 

Mississippi 75,448 

Louisiana ^ 153,407 ? 

30. What was the number of inhabitants in the following 
States, there being in 

Ohio 581,434 

Indiana 147,178 
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Illinois 55,211 

Missouri 66,586 

Arkansas Territory 14,273 

Michigan, Territory 8,896 

District of Columbia 33,039 ? 

31. What was the whole number of inhabitants in the 
United States in 1820 ? 

32. Add together the following numbers ; 32,753 ; 2,047 ; 
840,397 ; 47,640. 

33. What is the sum of the following numbers ; 30 ; 843 ; 
30,804; 387,643; 13; 8,406,127; 4; 900,600? 

34. What is the sum of the following numbers, three mil- 
lions and seven thousand ; thirty-five ; four hundred and 
eighty-seven ; two thousand and forty-three ; ninety-six mil<^ 
lions, thirty-four thousand, and forty-two ; and seventeen ? 



MULTIPLICATION. 

in. 1.* What ^will two barrels of rum cost, at 27 dollars 
a barrel ? 

2. What will 3 hogsheads of molasses amount to, at 26 
dollars a hogshead ? 

3.. What will 14 pounds of veal come to, at 4 cents a 
pound 1 N 

4. What will seventeen pounds of beef cost, at five cents 
a pound ? 

5. What will five cows cost at 19 dollars apiece ? 
^, What will 3 oxen cost at 47 dollars apiece 1 

7. What cost 15 yards of cloth at 8" dollars a yard 1 

8. What cost 26 barrels of cider at 4 dollars a barrel t 

9. What cost 98 barrels of flour at 7 dollars a barrel ? 

10. What cost 794 barrels of flour at 9 dollars a barrel ? 

11. There is an orchard consisting of 9 rows of trees, and 
there are 57 trees in each row. How many trees are there 
in the orchard. 

12. A man bought 8 pieces of cloth, each piece contain- 
ing 38 yards, at 7 dollars a yard. How many yards were 
there, and what did he give for the whole 1 

13. A man bought 9 pieces of broadcloth, each piece con- 

* See First Leasons, sect. IL 
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taining 47 yards, at 6 dollars a yard ; and 25 barrels of flour 
at 7 dollars a barrel. What did he give for the whole ? 

14. A merchant bought a hogshead of wine, at the rate of 
2 dollars a gallon ; what did it come to ? 





WINE 


MEASURE. 




4 gills (gl.) 


make 


1 pint marked 


pt. 


2 pints 




1 quart 


qt. 


4 quarts 




1 gallon 


gal. 


31^ gallons 




1 barrel or half hhd. 


bbl. 


63 gallons 




1 hogshead 


hhd. 


2 hogsheads 




1 pipe or butt 


p. or b. 


2 pipes 




1 tun 


T. 



By this measure brandy, spirits, perry, cider, mead, vino- 
gar, and oil are measured. 

15. At 3 dollars a gallon, what will 2 pipes of wine cost ? 

16. At 4 cents, a gill, what will 1 pint of brandy cost 1 

17. At 5 cents a gill what will 1 quart of wine cost? 
What will 1 gallon cost ? 

Note. Since lOQ cents make 1 dollar, it will be easy to 
tell how many dollars there are in any number of cents. 

18. At 8 cents a quart, what will 1 hhd. of molasses 
come to ? 

19. How many pints are there in 87 quarts ? 

20. How many gills are there in 174 pints ? 

21» How many quarts are there in 1 hhd. of wine 1 

22. How many quarts are there in 4 hhds. of brandy ? 

23. How many pints are there in one hhd. of molasses t 

24. How m9,ny pints are there in I pipe ? 

25. Hovf many gills are there in 1 hhd ? 

26. How many gills are there in IT.? 

27. How many quarts in 8 gals. 2 quarts ? 

28. How many pints in 4 gals. 3 qts. 1 pint ? 

29. How many gallons in 3 hhds. 42 gaJs. ? 

30. How many quarts in 1 p. 1 hhd. ? 

31. How many pints in 1 hhd. 35 gals. 3 qts. 1 pt. ? 

32. How oiany gills in 3 hhds. 27 gals. 1 qt. 1 pt. 3 gis. ? 

33. A man having 1 T. of wine, retailed it at 5 cents a 
gill, how much did it: come to ? 

34. A man bought a quarter of beef, weighing 237 pounds, 
at 7 cents a pound. How much did it cost 1 

35i How many are 3 times 784 1 
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36. How many are 5 times 1,328 ? 

37. How many are nine times 87,436 1 

38. Multiply 2,487 by 8. 

39. Multiply 820,438 by 7. 

40. Multiply 13,052,068 by 5. 

IV. 1. What will 18 oxen cost at 57 dollars apiece t 
Note. Find first what 6 oxen will cost, and 18 oxen will 

cost 3 times as much. Perform the following examples in a 

similar manner. 

2. What would 14 chests of tea cost, at 87 dollars a chest ? 

3. A merchant bought 84 pieces of linen, at 16 dollars 
apiece ; how much did it come to ? 

4. A merchant bought 15 hogsheads of wine, at 97 dol- 
lars a hogshead. How much did the whole amount to ? 

5. A merchant sold 20 hhds. of brandy at 2 dollars a gal- 
lon. How much did each hogshead amount to ? How 
much di^ the whole amount to 1 

6w What would 28 bales of cotton come to, at 75 dollars a 
bale? 

^ TIME. 

60 seconds (sec.) make 1 minute, marked min. 

60 minutes 1 hour h. 

24 hours '* 1 day d. 

7 days 1 week w. 

4 weeks 1 month mo. 
13 months 1 day & 6 hours, ) i „ 

or 365 days and 6 hours J . 

12 calendar months 1 year 

7. If a man can earn eight dollars in a week, how much 
can he earn in a year ? 

8. If the expenses of a man's family are 32 dollars a week, 
what will they amount to in a year ? What in 2 years ? 

9. How many hour^j are there in a week ? 

10. How-many minutes are there in a day ? 

11. How. many minutes are there in a week 1 

12. How many hours are there in 2 mo. 3d.? 

13. If a man can travel 7 miles in an hour, how far can 
he travel in 8 days, when the days are 9 hours long ? 

14. If a ship sail 11 miles in an hour, how far would it 
sail at that rate in one day, or 24 hours ? 

15. If a ship sail 8 miles in an hour, how far. would it 
sail at that rate in 18 days ? 
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16. Suppose a cistern has a cock which conveys 37 gal- 
lons into it in an half hour, how much would run into it in 1 
d. 8 h. 

17. If a man can earn 18 dollars in a calendar month, how 
much would he earn in 7 y. 8 mp. ? 

18. In one year how many minutes ? 

19. In two y. 3 mo. 18 d. how many days ? 

20. A cannon ball at its first discharge, flies at the rale 
of about 9 miles in a minute ; how far would it fly at that 
rate in 24 hours ? How far in 15 days ? 



21. 


Multiply 87 by 14 


32. M'lltiply 21,378 by 36 


22. 


321 15 


33. 


825 42 


23. 


463 16 


34. 


164 4a 


24. 


275 18 


35. 


1,163 48 


25. 


144 21 


36. 


9,876 49 


26. 


2,107 24 


37. 


40,073 54 


27. 


381 25 


38. 


3,502 56 


28. 


1,234 27 


39. 


127 63 


29. 


3,002 28 


40. 


308 72 


30. 


4,381 32 


41. 


1,437 81 


31. 


11,962 35 







42. What would 17 loads of hay come to at 26 dollars a 
load ? 

Note. First find the price of 16 loads, and then add the 
price of 1 load. Perform the folk»wing examples in a similar 
manner. 

43. What would 17 oxen cost, at 87 dollars apiece 1 

44. What would 87 pounds of tobacco cost, at 23 cents a 
pound ? 

45. What \i^ould 28 pounds of sugar cost, at 13 cents a 
pound ? 

46. What would 59 bushels of potatoes cost, at 38 cents a 
bushel ? 

47. What costs 1 hhd. of molasses at 37 cents a gallon ? 

52. Multiply 206 by 38 

53. 314 47 

54. 203 58 

55. 715 67 

V. 1. What cost 5 pounds of beef at 10 cents a pound 1 
2. What will 12 barrels of flour come to, at 10 dollars a 
barrel? 



48. 


Multiply 


19 by 17 


49. 




37 19 


50. 




106 23 


51. 




141 34 
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Note, Observe that when you multiply hy 10^ it is done 
by annexlDg a zero to the right of the number ; and by 100, 
it is done by annexing two zeros, &c. ; and find the reason 
why. 

3. What would a hogshead of wine come to, at ten cents 
a pint ? 

4. If 10 men can do a piece of work in 7 days, how many 
days will it take I man to do it ? 

5. What would an ox, weighing 873 pounds, come to, at 
10 cents a pound 1 

6. If 100 men were to receive 8 dollars epiece, how many 
dollars would they all receive 1 

7. If 27 men were to receive 100 dollars apiece, how many 
dollars would they all receive ? 

FEDERAL MONEY. 

10 mills (m.) make 1 cent marked c. 

10 cents 1 dime d. 

LO dimes 1 dollar dol. or %. • 

10 dollars 1 eagle E. 

8. In 3 dimes how many cents 1 * 

9. In 5 dollars how many dimes ? How many cents t 

10. In 17 dollars how many cents ? 

11. In 83 cents how many mills ? 

12. in 753 dols. how many cents ? 

13. In 1 dol. how many mills ? 

14. In 84 dols. how many mills 1 

15. In 7 dols. and 53 cents, how many cents ? 

16. In 183 dols. and 14 cents, how many cents ? 

17. In 283 dols. 43 cents and 8 mills, how many mills ? 

18. In 8246 dols. 2 d. 5 c. 6 m. how many mills ? 

It is usual to write dollars and cents in the following man- 
ner : 43 dols. 5. d. 7 c. and 4 mills, is written 943.574. 
The character $ written before shows that it is federal mo- 
ney. The figures at the lefl of the point (.) are so many 
dollars, the first figure at the right of the point is so many 
dimes, the next so many cents, and the third so many mills. 

It may be observed that when dollars stand alone, they 
are changed to dimes by annexing one zero to the right, be- 
cause that multiplies them by 10. TVve^ ^t^ Oaaxv^^^ v^ 
cents by annexing two zeros, because iWl ia»\\!Y^\«& ^^\«v 
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by 100. They are changed to mills by annexing three ze- 
ros, because that multiplies them by 1,000. Thus 43 dol- 
lars are 430 dimes, 4,300 cents, or 43,000 mills. 5 dimes 
are 50 cents, or 500 mills. 7 cents are 70 mills. The 
above example then may be read 43 dols. 57 cents and 4 
mills ; or 435 dimes, 7 cents, and 4 mills ; or 4,357 cents 
and 4 mills ; or 43,574 mills. When there, are dollars, 
dimes, and cents, the figures on the left of the point may be 
read dollars, and those on the right, cents ; or they may be 
all read together as cents. When the number of cents ex- 
ceeds 100, they are changed to dollars by putting a point 
between the second and . third figures from the right. If , 
there are -mills in the number, all the figures may be read 
together as mills. Any number of mills are changed to dol- 
lars by putting a point between the third and fourth figure 
from the right ; the figures at the lefl will be dollars, and 
those at the right, dimes, cents, and mills. Since any sum 
which has cents or mills in it, may be considered as so many 
cents or mills, it is evident that any operation, as addition, 
multiplication, &;C. may be performed upon it in the same 
manner as upon simple numbers. 

If the sum consists^ of dollars and a number of cents less 
than ten, there must be a zero between the dollars and the 
cents in the place of dimes.. Thus 7 dols. and 5 cents must 
be written $7.05. 

19. What will 10 yards of cloth cost at $4.53 a yard ? 

20. What will 10 pounds of coffee cost at $0.27 a pound ? 

21. What will 100 sheep cost at $8.45 apiece ? 

22. What will 1,000 yards of cloth cost at $0.35 a yard ? 



23. 


Multiply 5 by 10 


32. M 


ultiply 90 


by 100 


24. 


47 10 


33. 


4 


1,000 


25. 


30 10 


34.- 


73 


1,000 


26. 


124 10 


35. 


80 


. 1,000 


27. 


387 10 


36. 


132 


1,000 


28. 


450 10 


37. 


800 


1,000 


29. 


13,008 10 


38. 


1,643 


1,000 


30. 


7 100 


39. 


725 


10,<M)0 


31. 


38 100 


40. 


76,438 


10,000 



VI. 1. What cost 75 lb. of tobaeeo at 20 cents a pound ? 

2. What cost 30 cords of wood at $6,75 a cord ? 

3. If 400 men receive 135 dollars apiece, how many dol- 
lars will they all receive ? 
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4. If 30 men can do a piece of work in 43 days, how 
many days will it take 1 man to do it ? « 

5. If 70 men can do a piece of work in 83 days, how 
many men will it take to do it in one day ? 

6. If the pendulum of a clock swing once in a second, 
how many times will it swing in an hour ? How many 
times in a day 1 How many times in a week t 

7. How many seconds are there in 10 min. 23 sec. t 

8. How many minutes are there in 7 h. 23 min. ? 

9. How many minutes are there in 3d. 7 h. 43 min. 1 

10. How many seconds are there in 8 d. 7 h. 34 min. 
19 sec. t 

11. A garrison of 3,000 men are to be paid, and each 
man is to receive 128 dollars. How many dollars will they 
a!l receive ? 

12. What cost 30 barrels of cider at $3.50 a barrel 1 

13. There are 320 rods in a mile, how many rods are 
there in 7 miles 1 How many in 10 miles 1 How many in 
30 miles ? How many in 500 miles ? 

14. Multiply 34 by 201 18. Multiply 4,007 by 80 

15. 57 300119. 11,600 700 



16. 


250 


60 


20. 


4,960 


40,000 


17. 


387 


5,000 


21. 


13,400 


8,000 



YII. 1. What will 17 oxen come to at 42 dollars apiece ? 
Note. Find the price of 10 oxen and of 7 oxen sepa- 
rately, and then add them together. 

2. What will 34 barrels of flour come to, at $6.43 a 
barrel ? 

Note, Find the price of 30 barrels and of 4 barrels sepa* 
rately, and then add them together. 

3. What cost 19 gallons of wine, at $1.28 a gallon 1 

4. What cost 68 yards of cloth, at $9.36 a yard ? 

5. What will 87 thousand of boards come to, at $5.50 a 
thousand ? 

6. What will 58 barrels of beef come to, at $9.75 a barrel? 

7. What will 87 gallons of brrftady come to, at $1.60 a 
gallon ? 

8. A and B depart from the. same place and travel in op- 
posite directions, A at the rate of 38 miles in a «Uy, and B 
at the rate of 42 miles a day. How far apart will they be at 
the end of the first day 1 How far -at the end of 15 days ? 
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9. What will 287 barrels of turpentine conie to, at 93.25 
a barrel 1 

Note, Find the price of 200 barrels, of 80 barrels, and of 
7 barrels separately, and then add them together. 

10. What will 35d barrels of beef come to, at $7.55 a 
barrel I 

11. A drover bought 853 sheep at an average price of 
$3.58 apiece. What were the whote worth 1 

12. A merchant bought 105 hundred weight of lead, at 
$17.33 a hundred weight ; how much did the whole come to ? 

13. If a ship sail 8 miles in an hour, how many miles 
will she sail in a day, at that rate ? How far in 127 days ? 

14. An army of 8,975 men are to receive 138 dollars 
apiece. How many dollars will they all receive 1 

15. An army of 11,327 men are to receive a year's pay, 
at the rate of 5 dollars a month for each man. How many 
dollars will they all receive ? 

16. Bought 207 chaldrons of coal, at $12,375 a chaldron. 
How much did it come to ? 

17. Bought 857 pounds of sugar at $0,125 a pound. 
How much did it come to ? 

18. Shipped 350 casks of butter worth $14.50 a cask. 
What was the value of the whole ? 

19. What cost 354 fother of lead, at $63.57 a fother ? 

20. What cost 25,837 gallons of brandy, at $2,375 a 
gallon 1 

21. If it cost $28.56 to clothe a soldier 1 year, how many 
dollars will it cost to clothe an army of 15^200 men the same 
time ? 

22. Multiply 887 by 47 

23. 6,300 250 

24. 1,006 " 383 
?5. 15,030 1,005 

26. 38,446 2,700 

27. 487,500 88,400 

28. 7,035,064 30,704 

29. 9,800,000 37,000 

30. 78,508,060 800,005 

31. 43,060,085 703,004 

Miscellaneous Excanphs. 

I. If 1 pound of tobaGco cost 28 cents, what will a keg 
of tobacco, weighing 112 pounds, cost ? 
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ATOIRDUPOIS V WEIGHT. 

16 drams (dr.) make 1 ounce, marked oz. 

16 ounces 1 pound *" lb. 

28 pounds 1 quarter qr. 

4 quarters 1 hundred weight . cwt. 

20 hundred weight 1 ton T. 

fiy this weight are weighed all things of a coarse and 
drossy nature ; such as butter, cheese, flesh, grocery wares, 
and adl metals except gold and silver. 

2. At 12 cents per lb. how much will 1 quarter of sugar 
come to ? 

3. If 1 quarter of sugar cost 7 dollars, what will 1 cwt 
cost 1 

4. How many pounds are there in 1 cwt. t 

5. In 2 cwt. 2 qrs. how many quarters ? 

6. In 3 qrs. 18 lb. how many pounds ? 

7. In 2 cwt. 1 qr. how many pounds 1 

8. In 1 cwt. 3 qrs. 23 lb. how many pound& t 

9. In 18 lb* how many ounces 1 

10. In 12 cwt. how many ounces 1 

11. In 14 cwt. 3 qrs. 15 lb. 8 oz. how man,y ounces ? 
"?2. At 9 cents a pound, what cost 3 cwt. 2 qrs. 16 lb. of 

sugar 1 

TROY WEIGHT. 

24 grains (gr.) make 1 penny-weight, marked dwt. 
20 penny-weights 1 ounce ot, 

12 ounces 1 pound . lb. 

By this weight are weighed gold, silver, jewels, corn, 
bread, and liquors. 

13. If an ingot of silver weigh 42 oz. 13 dwt., what is it 
worth at 4 cents per dwt. ? 

14. What i3 the value of a silver <^up weighing 9 oz. 4 
dwt. 16 gr. at 3 mills per grain ? 

15. In 15 ingots of gold each weighing 9 oz. 5 dwt. 7 
gr. how many grains ? 

apothecaries' weight. 

20 grains ^ (gr.) make I scruple, marked sc. * 

3 scruples I dr?m dr. or ^ 

8 drams 1 ounce oz. or J 

12 ounces ^ 1 pound 9b. 

3 
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Apothecaries use this weight in compounding their medi- 
cines, but ' they buy and sell by Avoirdupois weight. Apo- 
thecaries' is the same as Tlroy weight, having only some dif- 
ferent divisions. 

16. In 91b. 8 §.1 3* 2 sc. 19 gr. how many grains 1 

DRY MEASURE. 

2 pints (pt.) make 1 quart, marked qt. 

8 quarts 1 peck pk. 

4 pecks 1 bushel bu. 

8 bush3ls 1 quarter qr. 

By this measure, salt, ore, oysters* corn, and other dry 
goods are measured. 

17. At 43 cents a peck, what cost 14 bu. 3 pks. of wheat ! 

18. At jB cents a quart what will 5 bu. 2 pks. 3 qts. of salt 
come to T 

CLOTH MEASURE. 

2f inches (in.) make 1 nail, marked nl. 
4 nails 1 quarter qr. 

4 quarters 1 yard yd. 

3 quarters 1 ell Flemish £11 Fl. 

5 quarter: 1 ell English Ell Eng. 
5 quarter? 1 aune or ell French. 

19. At 27 cents a nail, what is the price of 2 yds. 1 qr. 3 
nls. of cloth . 

20. 1/ 1 qr. cost $2,50, what cost 43 ells English of broad- 
cloth ? 

21. At 42 cents a nail, what cost 13 ells Fl. 3 qrs. of 
broadcloth 1 

22. How many seconds are there in 4 years ? 

23. How many seconds are there in 8 y. 3 mo. 2 wks. 2 
d. 19 h. 43 min. 57 sec. ? 

24. How many calendar months are there from the 1st 
Feb. 1819, to the 1st August, 1822 ? 

25. How many days are there from the 7th Sept. 1817, to 
the 17th May, 1822 1 

26. How many minutes are there from the 13th July, at 
43 minutes afler 9 in the morning, to the 5th Nov. at 19 
min. past 3 in the afternoon ? 
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27. How many seconds old are you 1 

28. How many seconds from the commencement of ih% 
Christian era to the year 1822 ? 

29. At 4 cents an ounce, how much would 8 cwt 2 qrs. 
18 lb. 7 oz. of snuff come to? 

30. At 28 cents a pound, what would 3 T. 2 cwt 3 qrs. 
16 lb. of tobacco come to ? 

31. If a cannon ball flies 8 miles in a minute, how far 
would it fly at that rate in 7 y. 2 mo. 3 wks. 2 days ? 

32. If a quantity of provision will last 324 men 7 days, , 
how many men will it last one day ? 

33. A garrison of 527 men have provision sufficient to last 
47 days, if each man is allowed 15 oz. a day ; how many 
days would it last if each man were allowed only 1 oz. a 
day? 

34. A garrison of 527 men have provision sufficient to last 
47 days, if each man is allowed 15 oz. a day ; how many 

.men would it serve the same time, if each man were allow- 
ed only 1 oz. a day ? 

35. If a man performs a journey in 58 days, by travelling 
9 hours in a day, how many hours is he performing it ? 

36. If by working 13 hours in a day a man can perform 
a piece of work in 217 days ; how long would it take him to 
do it if he worked only 1 hour in a day 1 

37* If by labouring 14 hours in a day .237 men can build 
a ship in 132 days, how many days would it take them, if 
they work only 1 hour in a day 1 How many men would 
it take to do it in 132 days, if they work only 1 hour in a 
day? 

38. How^ many yards of cloth that is 1 qr. wide, are equal 
to 27 yaids that is 1 yd. wide ? 

39. If a piece of cloth that is 1 qr. wide is worth $67.25, 
what is a piece containing the same number of yards of the 
same kind of cloth worth, that is 1 yd. wide ? 

40. If a bushel of wheat afford 65 eight-penny loaves, 
how many penny loaves may be obtained from it ? 

41. What is the price of 4 pieces of cloth, the first oon- 
t&ining 21 yards, at $4.75 a yard ; the second containing 27 
yards, at $7.25 a yard ; the third containing 18 yards, at 
$9.00 a yard ; and the fourth containing 32 yards,, at $8.57 
a yard ? • 

42. A man bought 15 lb. of beef, at 9 cents a pound ; 
28 lb. of sugar, at $0,125 a pound ; 18 gallons of wine, al 
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91.56 a gallon ; a barrel of flour, Ifor $8.00 ; and 3 barrels 
of cider, at $3.50 a barrel. How much did the whole 
amount to ? 

Interest is a reward allowed by a debtor to a creditor for 
the use of money. It is reckoned by the hundred, hence 
the rate is called so much per cent, or per centum. Per 
centum is Latin, signifying by the hundred. 6 per cent, 
signifies 6 dollars on a hundred dollars, 6 cents on a hun- 
dred cents, ^6 on ^100, &c. so 5 per cent, signifies 5 dol- 
lars on 100 dollars, &c. Insurance^ commission^ and prC" 
miums of every kind are reckoned in this way. Discount is 
80 much per cent, to be taken out of the principal. 

43. If 1 dollar gain 6 cents interest a year, how much will 
13 dollars gaih in the same time ? 

44. What is the interest of $43.00 for 1 year at 6 per 
cent. ? 

45. What is the interest of $157.00 for 1 year at 5 per 
cent. ? 

46. What is the interest of $1.00 for 2 years at 6 per 
cent. 1 What for 5 years ? 

47> What is the interest of $247.00 for 3 years at 7 per 
cent? 

48. How much must I give for insuring a ship and cargo 
worth $150,000.00 at 2 per cent. 1 

49. Imported some books from England, for which I 
paid $150.00 there. The duties in Boston were 15 per 
cent., the freight $5.00. What did the books cost me 1 

50. What must I receive for a note of $275.00 that has 
been due 3 years; interest at 6 per cent. ? 

51. A man failing in trade, is able to pay only $0.68 on a 
dollar ; how n^ch can he pay on a debt of $5 dollars t 
How much on a debt of 20 dollars ? 

52. A man failing in trade, is able to pay only $0.73 on a 
dollar ; how much will he pay on a debt of $47.00 ? How 
much on a debt of $123.00 ? How much on a debt of 
$2,500.00 ? 

53. A merchant bought a quantity of goods for 243 dol- 
Jars, tfnd sold them so as to gain 15 per cent. ; how much 

did he gain, and how much did he sell them for ? 

54. A merchant bought a quantity of goods for $843.00 ; 
how much must he sell them for to gain 23 per cent. T 
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VIII. 1.* David had nine peaches, and gave four of 
them to George ; how many had he left ? 

2. A man having 15 dollars, lost 9 of them ; how many 
had he left ? ^ 

3. David and wH^m counted their apples ; Diivid had 
35, and William ha^7 less; how many had William ? 

4. A man owing 48 dollars, paid 29 ; how many did he 
then owe t 

5. A man owing 48 dollars, paid all but 19 ; how many 
did he pay ? 

6. A man owing a sum of money, paid 29 dollars, and 
then he owed 19 ; how many did he owe at first ? 

7. A man being asked how old he was when he was mar- 
ried, answered, that his present age was sixty-four years, 
and that he had been married 37 years ; what was his age 
when he was married 1 

8. A man being asked how long he had been marked, 
answered, that his present age was sixty-four years, and that 
he was twenty-seven years old when he was married ; how 
long had he been married ? 

9. A man being asked his age, answered, that he was 27 
years old when he was married, and that he had been mar- 
ried 37 years. What was his age 1 

10. A man bought a piece of cloth containing 93 yards, 
and sold 45 yards of it ; how many yards had he lefl 1 

11. A merchant bought a piece of cloth for one hundred 
and fifleen dollars, and sold it again for one hundred and 
thirty-eight dollars. How much did he gain by the bargain t 

12. A merchant sold a piece of cloth for 138 dollars, 
which was 23 dollars more than he gave for it.;, how much 
did he give for it ? 

.13. A ^nerchant bought a piece of cloth for 115 dollars, 
and sold it so as to lose 23 dollars. How much did he sell 
it for ? 

14. A man bought a quantity of • wine for 753 dollars, but 
not being so good as he expected, he was willing to lose 87 
dollars in the sale of it ; how much did he sell it for ? 

15. A man owing two thousand, six hundred, and forty- 

*■ 

* See First Lessons, sect. 1. 

3» ' 
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three dollars^ paid at several times as follows ; at one time 
two hundred and seventy-five dollars ; at another fifty-eight 
dollars ; at another seven dollars ; and at another one thou- 
sand and sixty-seven dollars ; how much did he then owe ? 

16. From Boston to Providence it is 41 miles, and from 
Boston to Attleborough (which is upon the road from Bos- 
ton to Providence) it is 28 miles ; how jft is it from Attle-, 
borough to Providence 1 JB 

17. From Boston to New York it i^ V^ niiles ; suppose a 
man to have set out from Boston for New York, and to 
have travelled 14 hours^ at the rate of five miles in an hour ; 
how much farther has he to tri^el ? 

18. General Washington wa^born A. D. 1732, and died 
in 1799 ; how old was he when he died ? 

.19. Dr. Franklin died A. D. 1790, and was 84 years old 
when he died ; in what year was he born ? 

20. A gentleman gave 853 dollars for a carriage and two 
horses ; the carriage alone was valued at 387 dollars ; what 
was the ralue of the horses ? How much more were the 
horses ^orth than the carriage ? 

21. A man died leaving an estate of eight thousand, four 
hundred, and twenty-three dollars ; which he bequeathed m 
follows ; two thousand, three hundred dollars to each of his 
two daughters, and the rest to his son ; what was the son's 
share 1 

22. A gentleman bought a house for sixteen thousand, 
and twenty-eight dollars ; a carriage for three hundred and 
eight dollars, and a span of horses for five iHindred and 
eighty-three dollars. He paid as follows ; at one time nine- 
ty-seven dollars ; at another, one thousand, and eight dol- 
lars ; and at a third, four thousand, two hundred, and six 
dollars. How much did he then owe ? 

23. In Boston, by the census of 1820, there were 43,278 
inhabitants ; in New York, 123,706. How many more in- 
habitants were there in New York than' 'in Boston? 

24. In Boston, by the census of 1810, the dumber of in- 
habitants was 33,250 ; and in 1820 it was 43,278. What 
was the increase for 10 years ? 

25. A merchant bought 2 pipes of brandy for 642 dollars, 
aud retailed it at 3 dollars a gallon. How much did hc^nin ? 

26. A man bought 359 kegs of tobacco, at 9 4i||jKr8 a 
keg ; 654 barrels of beef, at 8 dollars a barrel ; 9 mgs of 
coffee, at 29 dollars a bag. In exchange he gave 3 hhds. 
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, of brandy, at 2 dollars a gallon ; 473 cwt. of sugar, at 8 dol- 
lars per cwt. How much did he then owe ? 

27. A man bought 71b» of sugar, at $0,125 per lb. ; 4 

fsJs. of molasses, at 0.375 per gall. ; 5 lb. of raisins, at 
0.14 per lb. ; 1 bbl. of flour, for $6.00. He paid a ten 
dollar bill ; how much change ought he to receive back ? 

28. Two merchants, A and B, traded as follows ; A sold 
B ^4 pipes of wine, at $1.87 per gal. ; and B sold A 32 
hhds.' of molasses, at $47.00 per hhd. The balance was 
paid in mon^y ; how much money was paid, and which re 
ceived it ? 

29. A merchant sold 35 barrels of flour, at 7 dollareuper 
barrel ; but for ready money he made 10 per cent, discount. 
How much did the flour come to afler the discount was 
made? 

30. A merchant bought. 15 hhds. of wine, at $2.00 per 
gallon ; but not flnding so ready a sale as he wished, he was 
obliged to sell it so as to lose 8 per cent, on the cost. How 
much did he loSe, and how much did he sell the whole for 1 

31. Suppose a genHeman's income is $1,836.00, a year, 
and he spends $3.27 a day, one day with another; how 
much will he spend in the year ? How much of his incomo 
will he save ? 

32. Ty'hat is the diflerence between 487,068 and 24,703 1 

33. How much larger is 380,064 than 87,065 ? 

34. How much smaller is 8.756 than 37.005,078 1 

"SS. How much must you add to 7,643 to make 16,487 t 

36. How much must you subtract from 2,483 to leave 
527? _ « .. 

37. If you divide 3,880 dollars between two men, giving 
one 1,907 dollars, how much will you give the other ? ' 

38. Subtract 38,506 from 90,000. 

39. Subtract 20,076 from 180,003. 

40. A man having 1,000 dollars, gave away one dollar; 
how many dollars had he left ? 

41. A man having $1,000.00, lost seventeen cents, how 
much had he led ? 

42. What is the difference between 13 and 800,060 ? 

43. What is the difference between 160,000 and 70 ? ' 

44. How much must you ^dd to 123 to make 10,000 ? 

45. A man's income is $2,738.43 a year, and he spends 
#1,897.57 ; how much does he save ? 

46. Subtract 93 from 80,640. 
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47. A merchant shipped molasses to the amount of 
$15,000.00, but during a storm the master was obliged to 
throw o?er board to the amount of $853.42; what was the 
▼alue of the remaining part ? 

48. A man bought goods to the amount of $1,153.00, at 
6 months' credit, but preferring to pay ready money, a dis- 
count was made of $35.47. What did he pay for the goods 1 

49. Subtract one cent from a thousand dollars. 



IX. 1. How many oranges, at 6 cents apiece, can you 
buy for 36 cents 1 

2. How many barrels of cider, at 3 dollars a barrel, can 
be bought for 27 dollars ? 

3. How many bushels of apples, at 4 shillings a bushel, 
can you buy for 56 shillings ? 

4. How many barrels of flour, at 7 dollars a barrel, can 
you buy for 98 dollars ? 

5. How many dollars are there in 96 shillings ? 

ENGLISH MONEY. 

4 farthings (qr.) make 1 penny, marked d. 

12 pence 1 shilling s. 

20 shillings 1 pound £ 

21 shillings 1 guinea. 

This money was used in this country until A. D. 1786, 
when, by an act of Congress, the present system, which is 
called Federal Money, was adopted. Some of these denomi- 
nations, however, are still used in this country, as the shil- 
ling and the penny, but they are different in value from the 
English. In English money 4s. 6d. is equal in value to the 
Spanish and American dollar. But a dollar is called six 
shillings in New England; eight shillings in New York; 
and 7s. 6d. in New Jersey. The English guinea is equal to 
28s. in New England currency. The dollar will be con- 
sidered 6s. in this book, unless notice is given of a different 
▼alue. 

6. How many pence are there in 84 farthingfc ? 
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7. |Iow many lb. of sugar, at 9d. per lb., may be bought 
for 117d. 

8. How much beef, at 8 cents per lb., may be bought for 
$1.12? 

9. How many lb. of steel, at 13 cents per lb., may h% 
bought for $2.21 ? 

10. How many cwt. of sugar, at $14 pier cwt., may be 
bought for $280 ? 

11. How many cwt. of cocoa, at $17 per cwt., may be 
bought for $391 ? 

12. How nvuch cocoa, at $25 per cwt., may be bought 
fcr 475 dollars ? 

13. How much sugar, at 8d.«per lb., may be bought for 
4s. 8d. ? 

14. How much cloth, at 4s. per yard, may be bought for 
1<£. 12s. ? 

15. How much snuff, at 2d. 2 qr. per oz., may be bought 
lor 40 farthings ? 

16. How much wheat, at 8s. per bushel, may be bought 
for 2£. 16s. ? 

17. How much cloth, at 7s. per yard, may be bought for 
3£. 17s. 

18. How much pork, at 9d. per pound, may be bought for 
1<£. 4s. 9d.? 

19. How much molasses, at 1 Id. per quart, may be bought 
for 2^. 15s. lid. 

20. In 38 shillings how many pounds ? 

21. In 53 shillings how many pounds ? 

22. In 87 shillings how many pounds 1 

23. In 1 15 ^hillings how many pounds ? 

24. In 178 shillings how many pounds ? 

25. In 253 shillings how many pounds ? 

26. In 6,247 shillings how many pounds t 

27. In 38 pence how many shillings ? 

28. In 153 pence how many shillings t 

29. In 1,486 pence how many shillings! 

30. In 26,842 pence how many shillings 1 

31. In 89 farthings how many pence 1 

32. In 243 farthings how many pence ? 

33. In 3,764 farthings how many pence t 

34. In 137 farthings how many pence ? ' How many 
dbillings V^ 

35. In 382 farthings how many shillings? 
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36. In 370 pence how many shillings 1 How many 
pounds ? 

37. In 846 pence how many pounds ? 

38. In 3,858 pence how many pounds ? 

39. In 2,340 farthings how many pence? How many 
shillings 1 How many pounds ? 

40. In 87,253 farthings how many pounds ? 

41. In 87 pints how many qut^rts ? How many gallons ? 

42. In 230 pints how many gallons ? 

43. In 98 gills how many pints ? How many quarts ? 

44. In 183 gills how many pints ? How many quarts t 
How many gallons ? 

45. In 4,217 gills how many quarts ? How many gallons ? 

46. In 23,864 gills how many gallons ? 

47. In 148 gallons how many hogsheads ? 

48. In 3,873 gallons how many pipes ? How many tuns ? 

49. In 48,784 gills of wine how many hogsheads ? How 
many pipes ? How many tuns ? 

50. In 873 seconds how many minutes ? 

51. In 67 hours how many days ? 

52. In 73 days how many weeks 1 How many months f 

53. In 2,738 minutes how many hours 1 How many days ? 
54 In 24,796,800 seconds how many minutes? How 

many hours ? How many days ? How many weeks ? How 
many months ? ^ 

55. In 506,649,600 seconds how many years, allowing 
365 days to the year ? 

56. In 273 drams how many pounds Avoirdupois ? 

57. In 5,079 drams how many ounces ? How many 
pounds ? 

58. In 573,440 drams how many ounces ? How many 
pounds ? How many quarters ? How many hundred- 
weight ? How many tons ? 

59. In 5,592,870 ounces how many tons ? 

60. In 384 grains Troy how many penny-weights ? 

61. In 325 dwt. how many ounces ? 

62. In 431 oz. Troy how many pounds ? 

63. In 198,706' grains Troy how many penny-weights ? 
How many ounces ? How many pounds ? 

64. In 678,418 grains Troy how many pounds ? 
85, In 37 nails bow many yards ? 

dd In 37 nails how many ells EngJiaYvl 
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67. In 243 nails how many yards ? 

68. In 372 quarters how many ells Flemish t 

69. In 3,107 nails how many ells Flemish 1 

70. In 327 shillings how many English guineas t ^ 

71 . In 68 pence how many six-pences 1 

72. In 130 pence how many eight-pences 1 

73. In 342 pence how many four-pences 1 

74. In 2,086 pence how many nine-pences 1 

75. In 3,876 half-penc« how many pence 1 

76. In 3,948 farthings how many pence? How many 
three-pences 1 

77. In 58,099 half-pence how many pounds ? 

78. In 57,604 farthings how many guineas at 28s. each 1 

79. In S£. how many pence ? How many three-pences ? 

80. In 73c£. how many shillings ? In these shillings how 
many dollars 1 . ^ 

81. In 84c£. how many shillings ? In these shillings how 
many guineas ? 

82. In S7£, 4s. how many shillings ? How many dollars t 

83. How many pence are there in a dollar ? 

84. In 382 pence how many dollars ? 

85. In 32<£. 8s. 4d. how many dollars ? 

86. In 13 yards how many quarters ? In these quarters 
how many ells Flemish t 

87. In 2 y. 3 qr. how many quarters 1 In these quarters 
how many ells English ? 

88. In 17 ells Flemish how many quarters? In these 
quarters how many aunes ? 

89. In 73 aunes how many yards? 

90. From Boston to Liverpod is ahout 3,000 miles ; if a 
ship sail at the rate of 1 15 miles in a day, in how many days 
wiJLshe sail from Boston to Liverpool ? 

91. If an ingot of silver weigh 36 oz. 10 dwt. how many 
pence is it worth at 3d. per dwt. ? How many pounds ? 

92. How many spoons, weighing 17 dwt. each, may be 
made of 31b. 6 oz. 18 dwt. of silver ? 

93. A goldsmith sold a tankard for 10<£. 8s. at the rate of 
5b. 4d. per ounce. How much did it weigh ? 

94. How many coats may be made of 47 yds. 1 qr. of 
broadcloth, allowing 1 yd. 3 qrs. to a coat ? 

95. What number of bottles, containing 1 pt. 2 gis. each, 
may be filled with a barrel of cider ? 

96. How many vessels, containing pints, quarts, and two 
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quarts, and of each an equal number, maj be filled with a 
pipe of wine ? 

Note. Three vessels, the first containing a pint, the se- 
cond a quart, and the third two quarts, are the same as one 
vessel containing 3 qts. I pt. The question is the same as 
if it had been asked, how many vessels, each containing 3 
qts. 1 pi., might be filled. 

97. A man hired some labourers, men and boys, and of 
each an equal number ; to the men he gave 7s. and to the 
boys 3s. a day, each. How many shillings did it take to 
pay a man and a boy ? It took 3i?. 10s. to pay them for 1 
day's work. How many were there of each sort ? 

Note. The question is the same as if it were asked, how 
many men this money- would pay at 10s. per day. 

98. A man bought some sheep and some calves, and of 
each an equal number, for $165.00 ; for the sKeep he gave 
$7.75 apiece, and for the calves $3.25. How many were 
there of each sort ? 

99. A man having $70.15, wished to purchase some rye, 
some wheat, and some corn, and an e<|ual number of bushels 
of each kind. The rye was $0.95 per bushel, *the wheat 
$1.37, and the corn $0.73. How many bushels of each sort 
could he buy if he laid out all his money 1 

100. How many table spoons, weighing 23 dwt. each, and 
tea spoons, weighing 4 dwt. 6 gr. each, and of each an equal 
number, may be made from 41b. 1 oz. 1 dwt. of silver 1 

101. A merchant has 20 hhds. of tobacco, each contain- 
ing 8 cwt. 3 qrs. 14 lb. which he wishes ik put into boxes 
containing 71b. each. How many boxes must he get 1 

102. Bought 140 hhds of salt, at $4.70 per hhd. ; how 
much did it come to ? How many quintals of fish, at $2.00 
per quintal, will it take to pay for it ? 

103. A man bought 18 cords of wood, at 8 dollars a cord, 
and paid for it with flour, at $6 a barrel. How many bar- 
rels did it take ? 

104. A man sold a hogshead of molasses at $0.40 per 
gal., and received his pay in corn at $0.84 per bushel. How 
many bushels di4 he receive ? 

105. How much coffee, at $0.25 a pound, can I have for 
too lb. of tea, at $0.87 per lb. 1 
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106. How much broadcloth, at $6.66 per yard, must be 
given for 2 hhds. of molasses, at $0.37 per gal. 1 

107. How many times is 8 contained in 6,848 1 
103. 12,873 is how many times 3 ? 

109. 86,436 is how many times 9 ? 

110. 1,740 is how many times 6 1 

111. 18,345 is how many times 5 7 

112. 64,848 is how many times 4 ? 

1 13. 94,456 is how many times 8 ? 

114. 80,055 is how many times 15? 

115. 8,772 is how many times 12 ? 

1 16. 1,924 is how many times 37 1 

117. 1,924 is how many times 52 ? 

118. 3,102 is how many times 94 1 

119. 3,102 is how many times 33 1 

120. 4,978 is how many times 131 1 

121. 28,125 is how many times 375 I 

122. 15,341 is how many times 529 1 

123. 49,640 is how many times 136 ? 

124. 6,816,978 is how many times 8,253 t 

125. 92,883,780 is how many times 9,876 ? 

126. 2,001,049,068 is how many times 261,986? 

127. 11,714,545,304 is how many times 87,362 ? 

128. 921,253,442,978,025 is how many times 918,273,645? 

Miscellaneous Examples, 

I. At 4s. 3d. per bushel, what cost 3 bushels of corn ? 
2w At 2s. 3d. per yard, what cost 4 yards of cloth ? 

3. What cost 7 lb. of coffee, at Is. 6d. per lb. ? 

4. What cost 3 gallons of wine, at 8s. 3d. per gal. ? 

5. What cost 4 quintals of fish, at 13s. 3d. per quintal ? 

6. What cost 5 cwt. of iron, at 1£. 9s. 4d. per cwt ? 

7. What cost 6 cwt. of sugar, at S£* 8s. 4d. per cwt. ? 

S. What cost 9 yds. of broadcloth, at 2£, 6s. 8d. pei 
yard ? 

9. How much sugar in 3 boxes, each box containing 14 
lb. 7 oz. ? 

10. At 3<£. 9s. per cwt. what cost 7 cwt. of wpol ? 

II. What is the value of 5 cwt. of raisins, af 2«£. Is. 8d. 
per cwt. ? 

12. How much i¥ool in 3 packs, e^icYi mc^L v«€\^\\i% '^ 
cirt.2qrs. 13 lb.? 
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13. What is the weight of 5 casks of raisins, each cask 
weighing 2 cwt. 3 qrs. 25 lb. ? 

14. What is the weight of 12 pockets of hops, each pock- 
et weighing 1 cwt 2 qrs. 17 lb. ? 

15. What is the weight of 16 pigs of lead, each pig weigh- 
ing 3 cwt. 2 qrs. 17 lb. ? 

Note, Divide the multiplier into factors as in Art. IV. ; 
that is, find the weight of 4 pigs and then of 16. 

16. At 7s. 4d. per bushel, what cost 18 bushels of wheat ? 
XLt What cost 21 cwt. of iron, at \£, 6s. 8d. per cwt. ? 

18. What cost 28 lb. of tea, at 5s. 7d. per lb. ? 

19. What cost 32 lb. of coffee, at Is. 8d. per lb. \ 

20. What cost 23 lb. of tea, at 4s. 3d. per lb. ? 

Note. Find the price of 21 lb. and then of 2 lb. and add 
them together. Art. IV. 

21. What cost 26 yds. of cloth, at 8s. 9d. per yd. ? 

22. What cost 34 cwt. of rice, at \£, Is. 8d. per cwt. ? 

23. If an ounce of silver cost 6s. 9d., what is that per lb. 
Troy ? What wMd 2 lb. 7 oz. co.;t ? 

24. What is the value of 38 yds. of cloth, at Si£. 6s. 4d. 
per yd. ? 

25. A man bought a bushel of corn for 5s. 3d., and a 
bushel of wheat for 7s. 6d. ; what did the whole amount to 1 

26. How much silver in 6 table spoons, each weighing 5 
oz. 10 dwts. ? 

27. A man bought two loads of hay, one weighing 18 
cwt. 3 qrs., and the other 19 cwt. 1 qr. ; how much in both ? 

28. A man bought one load of hay for 1£. 3s., and 
another for 6£. 8s. 4d. ; how much did he give for both ? 

29. A man bought 3 vessels of wine ; the first contained 
18 gallons ; the second ,15 gals. 3 qts. ; and the third 17 
gals. 2 qts. 1 pt. How much in the 3 vessels ? 

30. A merchant bought 4 pieces of cloth. The first con- 
tained 18 yds. 3 qrs. ; the second 23 yds. 1 qr. 3 nls. ; the 
third 25 yd^. ; and the fourth 16 yds. 2 qrs. 2 nls. How 
many yards in the whole ? 

31. A man bought 3 bu. 2 pks. of wheat at one time ; 18 
bu. 3 pks. at another time ; 9 bu. 1 pk. 5 qts. at a third ; 
and 16 bu. pk. 7 qts. at a fourth. How many bushels did 
he buy in the whole ? 

32. A man bought a cask of raisins for 1<£. 18s. 4d. ; 1 
lb. of coffee for Is. 6d. ; 1 cwt. of cocoa for 3jf. 178. ; 1 keg 
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of molasses for 133. 7d. ; 1 box of lemons for 1£. 3s. ; 1 
bushel of corn for 4s. 3d. How much did the whole amount 
to? 

33. A man bought 4 bales of cotton. The first contained 
4 cwt. 2 qrs. 16 lb. ; the second 3 cwt. 1 qr. J4 lb. ; the 
third 5 cwt. qr. 23 lb. ; and the fourth 4 cwt. 3 qrs. What 
was the weight of the whole ? 

34. A merchant bought a piece of cloth, containing 19 
yds. 3 qrs., and sold 4 yds. 1 qr. of it ; how much had he 
left? 

35. A grocer drew out of a hhd. of wine 17 gals. 3 qts. ; 
how much remained in the hogshead ? 

36. A bought of B a bushel of wheat for 7s. 6d. He gave 
him 1 bushel of corn worth 5s. 3d. and paid the rest in 
money. How much money did he pay ? 

37. C bought of B a bale of cotton for 18<£. 4s. and B 
bought of C 4 barrels of flour for 9<£. 3s. C paid B the rest 
in money. How much money did he pay ? 

38. If from a piece of cloth, containing 9 yds. you cut off 
1 yd. 1 qr., how much will there be left ? 

39. If from a piece of cloth, containing 18 yds. 1 qr. you 
cut off 3 yds. 3 qrs., how much will be left ? 

40. If from a box of butter, containing 15 lb. there be 
taken 61b. 3 oz., how much will be left ? 

41. A man sold a box of butter for 178. 4d., and in pay 
received 7 lb. of sugar, worth 9d. 2qr. per lb. and the rest in 
money. How much money did he receive ? 

42. A countryman sold a load of wood for 2£. 8s. and 
received in pay 3 gals, of molasses at 2s. 3d. per gal., 8 lb. 
of raisins at lOd. per lb., 1 gal. of wine at lis. 3d., and the 
rest in money. How much money did he receive ? ' 

43. A smith bought 17 cwt. 3 qrs. of iron, and after hav- 
ing wrought a few days, wishing to know how much of it he 
had wrought, he weighed what he had left, and found he had 
8 cwt. 1 qr. 13 lb. How much had he wrought ? 

44. A merchant bought 110 bars of iron, weighing 53 
cwt. 1 qr. 11 lb., of which he sold 19 bars, weighing 9 cwt. 
3 qrs. 15 lb. How much had he left ? 

45. A merchant bought 17 cwt. 2 qrs. 1 lb. of sugar, and 
sold 13 cwt. 3 qrs. 17 lb. How much remains unsold ? 

46. From a piece of cloth, which contained 43 yds. 1 qr., 
a tailor cut 3 suits, containing 6 yds. 2 qrs. 2 nls. each. 
How much cloth was there left ? 
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47. The revolutionary war between England and Ameri^. 
ca commenced April 19th, 1775, and a general peace took 
place Jan. 20ih, 1783. How long did the war continue ? 

48. The war between England and the United States 
commenced June 18th, 1812, and continued 2 years 8. 
months 18 days. When was peace concluded 1 

49. The transit of Venus (that is, Venus appeared to pass 
over the sun) A. D. 1769, took place at Greenwich, Eng. 
June 4th, 5 h. 20 min. 50 sec. morn. Owing to the differ- 
ence of longitude between London and Boston it would take 
place 4 hours 44 min. 16 sec. earlier by Boston time. At 
what time did it take place at Boston ? 

X. 1.* If 1 yard of cloth is worth 2 dollars, what is ^ of 
a yard worth ? 

2. What is I of 2 dollars ? 

3. If 2 dollars will buy 1 lb. of indigo, how^ much will I 
dollar buy ? How much will 3 dollars buy ? How much 
will 7 dollars buy ? How much will 23 dollars buy ? How 
much will 125 dollars buy. 

4. At 3 shillings per bushel, what will -J- of a bushel of 
corn cost ? What will | of a bushel cost 1 

5. At 3 dollars a barrel, what part of a barrel of cider will 
1 dollar buy 1 What part of a barrel will 2 dollars buy ? 
How much will 4 dollars buy ? How much will 5 dollars 
buy ? How much will 8 dollars buy ? How much will 28 
dollars bjy ? 

6. At 3 dollars a box, how many boxes of raisins may be 
bought for 125 dollars ? 

7. How many bottles, holding 3 pints each, may be filled 
with 85 gallons of cider ? 

8. At 4 dollars a yard, how much will J of a yard of cloth 
co^ T How much will' | of a yard cost ? How touch wil! 
J of a yard cost ? 

9. A 4 dollars a box, what part of a box of oranges may 
be bought for 1 dollar ? What part for 2 dollars ? What 
part for 3 dollars ? How many boxes may be bought fof 5 
dollars ? How many for 19 dollars ? 

10. At 4 dollars a barrel, how many barrels of rye flour 
may be bought for 327 dollars ? 

11. At 5 dollars a cord, what will 7 of a cord of wood 

• See First Lessons, seel. \1\. at\. K 
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cost ? What wai f cost ? What will J cost 1 What will 
|. cost ? What will | cost ? What will f cost ? 

12. At 5 dollars a week, what part of a week's board can 
I have for 1 dollar ? What part for 2 dollars ? What part 
for 3 dollars ? What part for 4 dollars ? How long can I be 
boarded for 7 dollars 1 How long for 18 dollars ? How long 
for 39 dollars ? 

13.' At 5 dollars a barrel, how many barrels of fish may be 
bought for $453 1 

14. If a firkin of butter cost 6 dollars, how much will } 
of a firkin cost ? How much will §- cost ? How much will 
f cost ? How much will ^ cost ? How much will y cost t 

15. At 6 dollars a ream, what part of a ream of paper may 
be bought for 1 dollar ? What part for 2 dollars ? What 
part for 5 dollars ? How many reams may be bought for 17 
dollars ? How many will 56 dollars buy ? 

16. At 6 dollars a barrel, how many barrels of flour may 
be bought for 437 dollars 1 

17. If a stage runs at the rate of 7 miles in an hour, in 
what part of an hour will it run 1 mile 1 In what part of an 
hour will it run 3 miles ? In what part of an hour will it run 
5 miles ? In what time will it run 17 miles ? In what time 
will it run 59 miles? In what time wil^it run from Boston 
to New York, it being 250 miles ? 

18. At 8 dollars a chaldron, how many chaldrons of coals 
may be bought for 75 dollars ? 

19. At 5 dollars a ream, how many reams of paper may 
be bought for 253 dollars ? 

20. At 7 dollars a barrel, how many barrels of flour may 
be bought for 2,434 dollars ? 

tJl. At 9 dollars a barrel, how many barrels of beef may 
be bought for 3,827 dollars ? 

22. At 8 dollars a cord, how many cords of wood may be 
bought for 853 dollars 1 

23. At 17 cents per lb., how many pounds of chocolate 
may be bought for $1.00 ? How many lb. for $2.00 1 Hqw 
many lb. for $8.87 1 

24. At 25 dollars per cwt. what part of 1 cwt. of cocoa 
may be bought for 1 dollar ? What part for 3 dollars ? What 
part for 8 dollars 1 What part for 18 dollars 1 How many 
cwt. may be bought for 2,387 dollars ? 

25. At 28 dollars per ton, how many tons of hay may be 

bought for $427 ? 

4# 
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26. If 32 dollars will buy 1 thousand of staves, what part 
of a thousand may be bought for 1 dollar ? What part of a 
thousand may be bought for 2 dollars 1 What part of a 
thousand may be bought for 7 dollars 1 What part for 15 
dollars 1 What part for 27 dollars ? How many thousands 
may be bought foF 87 dollars ? How many for $853 ? 

27. At 45 cents per gallon, what part of a gallon may be 
bought for 1 cent ? What part for 3 cents ? What part for 
8 cents .1 What part for 17 cents ? What part for 37 cents ? 
What part for 42 cents ? How many gallons may be bought 
lor $17.53? 

"28. At 138 dollars per ton, what part of a ton of potash 
may be bought for 1 dollar? What part for 17 dollars'' 
What part for 35 dollars ? What part for 87 dollars ? What 
part for 115 dollars ? How many tons may be bought for 
$875 ? How many tons for $27,484 ? 

29. At $6.75 per barrel, what part of a oarrel of flour 
may be bought for 1 cent ? What part for 17 cents ? What 
part for 87 cents ? What part for $2.87 ? How many bar- 
rels may be bought for $73.25 ? 

30. At 73 cents a gallon, how many gallons of wine may 
be bought for $35.00 ? 

31. At $2.75 per cwt., how many cwt. of fish may be 
bought for $93.67 ? 

32. If a ship sail at the rate of 132 miles in a day, in 
how many days will she sail 3,000 miles ? 

33. If a ship sail at the rate of 125 miles per day, how 
long will it take her to sail round the world, it being about 
24,911 miles ? - 

34. How much indigo, at 2 dollars per lb., must be giren 
for 19 yds. of broadcloth, at 7 dollars per yard ? 

35. How many bushels of corn, at 5s. per bushel, must be 
given for 23 bushels of wheat, at 7s. per bushel ? 

36. How many lb. of butter, at 23 cents per lb. must be 
given for 5 quintals of fish, worth $2.25 per quintal ? 

37. How many bushels of potatoes, at 3s. per bushel, must 
be given for a barrel of flour, worth 7 dollars and 4 shil- 
lings ? 

38. At 2£. 3s. per barrel, how many shillings will 7 bar- 
rels of flour come to ? How much brandy, at 8s. per gal., 
will it take to pay for it ?' 

39. If 63 gallons of water, in 1 hour, run into a cistern 
eomainlttg 4^ gallons, in what time, will it be filled ? 
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40. At 4s. 3d. per bushel, wha^ part of a bushel will Id. 
buy 1 What part of a bushel will 8d. buy ? What part of a 
bushel will Is. or 12d. buy ? How many bushels may be 
bought for 2£. 16s. 4d ? 

41. At 8s. 4d. per gallon, how many gallons of wine may 
be bought for 17^. 3s. 8d. ? 

42. At lis. 6d. per gallon, how many gallons of brandy 
may be bought for 43<£. t 

43. A buys of B 3 cwt. 3 qrs. of sugar, at 9 cents per 
lb. ; 2 hhds. of brandy at $1.57 per gallon ; and 8 qqls. of 
fish at $2.55 per qql. In return, B pays A $25.00 in cash ; 
150 lb. of bees-wax, at $0.40 per lb. ; and the rest in flour 
at $7.50 per barrel. How many barrels of flour must B 
give A 1 

44. 785 are how many times 4 ? 

45. 2,873 are how many times 81 

46. 8,467 are how many times 9 ? 

47. 2,864 are how many times 14 1 

48. 43,657 are how many times 28 ? 

49. 27,647 are how many times 78 ? 

50. 884,673 are how many times 158 ? 

51. 181,700 are how many times 437 1 

52. 984,607 are how many times 2,467 1 

53. Divide 1,708,540 by 13,841. 

54. Divide 407,648,205 by 403,006. 

55. Divide 100,000,000 by 12,478. 

XI. 1. At 10 cents per lb., how many lb. of beef may be 
bought for $0.87 ? 

2. At 10 cents per lb. how many lb. of cheese may be 
bought for $3.54 t 

3. At lOd. per lb. how many lb. of raisins may be bought 
for 13s. 4d.? 

4. Suppose you had 243 lb. of candles, which you wished 
te put into boxes containing 10 lb. each ; how many boxes 
would they fill? 

5. At 10 dollars a chaldron, how many chaldrons of coal 
may be bought for 749 dollars ? 

6. At $1.00 per bushel, how many bushels of corn can 
you buy foij $43.73 ? 

7. If you had 32,487 oranges, which you wished to put 
into boxes containing 100 each, how many boiL^s ca^\1^ ^^>\ 
fiU? 
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8. At $1.00 per lb. how many lb. of hyson tea may be 
bought for $243.84 ? 

9. At $10.00 per bbl. how many barrels of pork may be 
bought for $247.63 ? 

10. At $100.00 per ton, how many tons of iron may be 
bought for $8,734.87 ? 

11. In 78 how many times 10 ? 

12. In 3,876 how many times 10 ? 

13. In 473 how many times 100 ? 

14. In 6,783 how many times 100 ? 

15. In 48,768 how many times 100 1 

. 16. In 475,384 cents how many dollars 1 

17. In 5,710,648 how many times 1,000 ? 

18. In 1,764,874 mills how many cents? How many 
dimes ? ' How many dollars ? 

19. In 4,710,074 mills how many dollars ? 

XII. 1. What part of 5 lb. is 3 lb. ? 

2. What part of 7 yards is 4 yards 1 

3. What part of 7 yards is 10 yards ? 

4. What part of 3 yards is 5 yards ? 

5. What part of 4 pz. is 7 oz. ? 

6. What part of 7d. is lOd. % 

7. What part of 17 cents is 9 cents 1 

8. What part of 9 cents is 17 cents 1 

9. What part of 35 dollars is 17 dollars ? 

10. What part of 17 dollars is 35 dollars 1 

11. 4 dollars is what part of 67 dollars 1 

12. 67 dollars is what part of 4 dollars ? 

13. What part of 103 rods is 17 rods ? 
>4^ What part of 17 rods is 103 rods 1 

15. What part of 256 miles is 39 miles ? 

16. What part of 39 miles is 256 miles ? 

17. What part of 287 inches is 138 inches 1 

18. What part of 38,649 farthings is 8,473 farthings ? 

19. What part of 907,384 is 3,906 ? 

20. What part of 384 is 96,483 ? 

21. What part of Id. is 1 farthing ? What part of ld» is 
2 farthings ? 3 farthings ? 

22. What part of Is. is Id. 1 2d. 1 3d. 1 4d. ? 5d. ? 6d. ? 
7d.? lld.1 

23. What .part of Is. is 1 farthing 1 2 farthings 1 3 far- 
ehiDgs9 7 farthings 1 13 farthings 1 35 farthings? 
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24. What part of Is. is Id. 3 qr. 1 2d. Iqr. ? 9d. 2qr. 1 
Note. Reduce the pence to farthings. 

25. What part of 1^. is 1 shilling 1 2 shillings ? 7 shil- 
lings ? 17 shillings ? 

26. What part of \£, is 1 penny 1 3 pence 1 7 pence ? 
25 pence ? 87 pence ? 147 pence ? 

5J7. What part of l£. is 2s. 5d. 1 

Note. Reduce the shillings to pence. 

2a What part of !<£. is 7s. 4d ? 

29. What part of l£. is 13s. 8d. ? 

30. What part of l£. is I8s. lid. ? 

31. How many farthings are there in 1^. 1 

32. What part of \£. is 1 farthing? 3 farthings? 7 far- 
things? 18 farthings? 53 farthings ? 137 farthings ? 487 
farthings ? 

33. What part of 1^. is 7d. 3qr. ? 

34. What part of \£, is lid. 2 qr. ? 

35. What part of 1.^. is 4s. 7d. 1 qr. ? - 

Note, Reduce the shillings and pence to farthings. 

36. What part of \£. is l^. 8d. 2qr. ? 

37. What part of a gallon is 1 quart ? 

38. What part of a gallon is 1 pint ? 

39. What part of a gallon is 1 gill ? 

40. What part of a gallon is 7 gills ? 

41. What part of a gallon is 2 qts. 1 pt. 3 gls. ? 

42. What part of 1 hhd. is 1 gallon ? 17 gallons ? 

43. What part of 1 hhd. is 1 gill ? 43 gills ? 

44. What part of 1 hhd. is 17 gals. 3 qts. 1 pt. 2 gills ? 

45. What part of 1 qr. is 1 lb. ? 13 lb. ? 

46. What part of 1 lb. is 1 oz. Avoirdupois? 11 oz« ? 

47. What part of 1 lb. is 1 dram ? 15 drams ? 

48. What part of 1 lb. is 13 oz. 11 dr. ? 

49. What part of 1 qr. is 1 dram ? 43 drams ? 

50. What part of 1 qr. is 17 lb. 1 1 oz. 8 dr. ? 

51. Wh\it part of 1 year is 1 calendar month ? 7 months ? 
11 months? 

52. What part of a calendar month is 1 day ? 3 days 1 
17 days ? 

53. What part of 1 hour is 1 minute ? 17 minutes X 

54. What part of 1 day is 1 minute 1 \^ mYD»\ft^\ 

55. What part pi I day is 7 h. 43 mm. 1 
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56. What part of 1 day is 1 second ? 73 seconds ? 258 
seconds ? 

57. What part of I day is 13 h. 43 min. 57 sec. ? 

58. What part of a year is 1 second, allowing 365 days 6 
hours to the year ? 8,724 seconds ? 

59. What part of a year is 123 d. 17 h. 43 min. 25 sec. ? 

60. What part of Ss. 3d. is 1 penny ? 8 pence ? 3s. 4d. ? 

61. What part of 16s. 9d. is 5s. 3d. ? 

62. What part of a dollar is 43 cents 1 

63. What part of 5 dollars is 72 cents ? 

64. What part of 3£. is 1 shilling ? 17 shUlings ? 

65. What part of 5,j^. is one^nny ? 11 pence ? 4s. 8d. 1 

66. What part of 4£. 7s. 8d. is 13s. 6d. ? 

67. What.part of 13j^. 8s. 5d. is 3^. 7s. 6d. ? 

68. What part of 3 yards is 1 quarter of a yard 1 

69. What part of 16 yds. 1 qr. is 7 yds. 3 qrs. ? 

70. What part of 13 yds. 3 qrs. 1 nl. is 4 yds. 3 qrs. 3 
nls. ? 

71. What part of 2 yds. 3 qrs. is 7 yds. 2 qrs. ? 

72. What part of 3 days is 5 minutes ? 

73. What part of 18 d. 3 h. is 13 d. 4 h. ? 

74. What part of 5 d. 13 h. 18 min. is 26 d. 4 h. 7 min. 1 

75. What part of 43 gals. 3 qts. 1 pt. is 27 gals. 2 qts. ? 

76. What part of 17 gals. 1 qt. is 87 gals. 2 qts. t 

77. What part of 2cwt. 1 qr. 17 lb. is 1 cwt. 3 qrs. 191b. ? 

78. What is the ratio of 8 to 5 ? 

79. What is the ratio of 5 to 8 ? 

80. What is the ratio of 28 to 9 1 

81. What is the ratio of 9 to 28 ? 

82. What is the ratio of 117 to 96 ? 

83. What is the ratio of 57 to 294 ? 

84. What is the ratio of 3,878 to 943 ? 



XIII. 1.* If a family consume -J- of a barrel of flou^ in a 
week, how many barrels will last them 4 weeks? How 
many barrels will last them 17 weeks ] . 

2. If 4- of a barrel of cider will serve a family 1 week, 
how many barrels will serve them 1 1 weeks ? How many 
barrels will serve them 28 weeks ? 

3. In y how many times 1 ? In ^-^ how many times 1 1 

•See First Lessons, Sccv.\ HI. kiv.'ft. 
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s 

4. K -^ of a chaldron of coals will supply a fire 1 day, 
how many chaldrons will supply it 57 days at that rate 1 

5. Reduce 4^ to a mixed number. 

6. In ff of a bushel how many bushels ? 

7. Reduce 4^ to a mixed number. 

8. In ^ of 1^. how many pounds ? 

Note, This question is the same as the following. 

9. In 387 shillings how many pounds ? 

10. In ^ of a shilling how many shillings 1 

11. In 437 pence how many shillings ? 

12. In '^ of a pound Avoirdupois, how many pounds ? 

13. In 134 oz. Avoirdupois how many pounds ? 

14. In ^ of a guinea how many guineas ? 

15. In 322 shillings how many guineas, at 28 shillings 
each ? 

16. In y^ of a day how many days 1 

17. In 476 hours how many days 1 

18. In *|4^ of an hour how many hours 1 

19. In 9,737 minutes how many hours ? 

20. In *|f|-* of a year how many years ? 

21. In 43,842 days hov/ many years, allowing 365 days 
to the year ? 

22. In ^ lljf ^ of a year how many years 1 
- 23. Reduce ^ to a mixed number. 

24. Reduce ^^^ to a mixed number. 
2.5. Reduce ^^ to a mixed number. 
26. Reduce ^ ^-iHi^ ® to a mixed number. 

XIV. 1.* If ^ of a cord of wood will supply two fires 1 
day, how many days will a cord supply them ? How many 
days will 3 cords supply them ? How many days will 13 
cords supply them ? 

2. How many 7ths are there in 1 ? How many 7th8 are 
there in 3 ? How many in 13 1 

3. If -J of a barrel of beer will serve a family 1 day, how 
many days will 1 barrel serve them ? How many days will 
7 J barrels serve them ? How many days will 13| barrels 
serve them ? How many days will 43|- barrels serve them .1 

4. In 1 how many 8ths ? In 7j- how manySths? In 
13f how many 8ths ? In 43f how many 8ths 1 

5. If ^ of a barrel of flour wiW aeiv^ ^ fexsiA^j \ -^^^^ 

* See Firat Lessons. Sect. VllV. Kn. K. 
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how many weeks will 2y^ barrels serve them ? . How many 
weeks will 13^ serve them ? 

6. In 13^ how many 15ths ? 

7. If 3V ^^ ^ barrel of flour will serve 1 man 1 day, how 
many men will 7-;^ barrels serve ? How many men will 
43|4 barrels serve 1 

8. Reduce 7-^ to an improper fraction. 

9. Reduce 43if to an improper fraction. 

10. In 13f bushels how many -^ of a bushel ? 

1 1. In 23 y\ barrels how many barrels 1 

12. In 4^ shillings how many -^-^ of a shilling 1 That is, 
in 4s. 5d. how many pence ? 

13. In 8^p£. how many gV*^^ * pound I That is, in 8^ 
7s. how many shillings ? 

14. In 15|-^ days how many ^ of a day ? 

15. In 15 d. 11 h. how many hours 1 

16. In 17|^ hours how many -^^ of an hour ? 

17. In l7 h. 43 min. how many minutes ? 

18. In 7^1^ cwt. how many ^tj ^^ ^ ^^^ ^ 

19. In 7 cwt. 37 lb. how many pounds ? 

20. In 18^?^ cwt. how many -j^ of 1 cwt. ? 

21. In 237 ^ how many -^ 1 

22. Reduce 437^ to an improper fraction^ 

23. Reduce 63^^ to an improper fraction. 

XV. 1.* Bought 7 yards of cotton cloth, at | of a dollar 
per yard ; how many dollars did it come to 1 

2. If a horse consume ^ of a bushel of oats in 1 day, how 
many bushels will he consume in 15 days 1 

3. If a family consume | of a barrel of flour in a week, 
how many barrels would they consume in 17 weeks 1 

4. If |. of a ton of hay will keep 1 cow through the win- 
ter, how many tons will keep 23 cows the same time ? 

5. If a pound of beeswax cost ^^ of a dollar, how many 
dollars will 7 lb. cost ? 

6. If I lb of chocolate cost -fV of a dollar, what will 27 lb. 
cost ? 

7. If one lb. of candles cost^^ of a dollar, what will 43 
lb. cost 1 

8. At ^ of a dollar a pound, what cost 87 lb. of sheath- 
ing copper ? 

* See First Lessons, Sect. IX. Art. A, 
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9. At j^ of a dollar a gallon, what will 1 hhd. of molaasea 
cost? 

10. At r^^ of a dollar a gallon, what cost 3 hhds of mo- 
lasses ? 

11. At y^of a ddlar a gallon, what cost 5 hhds of rum ! 
12.* At 7| dollars per cwt. what cost 5 cwt. of lead 1 

13. At 13| dollars per thousand, what cost 8 thousand of 
staves ? 

14. At 14f dollars per barrel, what cost 23 barrels of fish t 

15. If a yard of cloth cost 38^^ shillings, what cost 15 
yards ? 

16. If a barrel of beef cost 54|^ shillings, what cost 23 
barrels? 

17. If 1 gallon of gin cost -^ of !£• what cost 1 hhd. ? 

18. At 2g«^y^. per barrel, what cost 17 barrels of flour ? 

19. A man failing in trade is able to pay only f of a dol- 
lar on a dollar, how much will he pay on a debt of 5 dol- 
lars ? How much on 53 dollars ? 

20. A man failing in trade is able to pay only 44 ^^ ^ ^oU 
lar on a dollar, how much will he pay on a debt of 75 dol- 
lars ? How much on a debt of 153 dollars ? 

21. Suppose the duties on tea to be -^ of a dollar on 1 
lb., what would be the duties on 738 lb. ? 

22. A man failing in trade is able to pay only ||^ of a 
dollar on a dollar, how much can he pay on a debt of 873 
dollars ? 

23. How much is 5 times ^ ? 

24. How much is 7 times ^^ ? 

25. How much is 17 times ^^ ? 

26. flow much is 9 times ^Vt ' 

27. How much is 35 times ^Hs s ? 

28. How much is 237 times ^^^ ? 

29. Multiply ^flfy by 238. 

30. Multiply ^^ by 1003. 

31. Multiply j^^ by 5060. 

32. Multiply T^^ by 607. 

XVI. l.f If a piece of linen cost 24 dollars, what will J 
of a piece cost ? 

2. If 3 chaldrons of coal cost 36 dollars, what part of 36 
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t See First Lessons, Sect. V. and X. 
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ddlars will 1 chaldron cost ? How much will a chaldron 
cost? 

3. If 7 lb. of chocolate cost $1.54, what part of $1.54 will 
lib. cost ? What is f of $1.54 ? 

4. If 9 yards of cloth cost 126 dollars, what part of 126 
dollars will 1 yard cost ? How much will it cost per yard ? 

5. If 17 chaldrons of coal cost J 36 dollars, what part of 
136 dollars will 1 chaldron cost ? What is ^ of 136 dollars ? 

6. A ticket drew a prize of 652 dollars, of which A own* 
ed \ ; what was A's share of the money ? 

7. A priva:teer took a prize worth 36,960 dollars, of which 
the captain was to have j-, the first mate i^, the second mate 
Y^7, and the rest was to be divided equally among the crew, 
which consisted of 50 men; what was the share of each offi- 
cer, and of each sailor ? 

8. If a man travel 38 miles in a day, how far will he 
travel in 7 J days 1 

9. At $2.48 per barrel, what will 5|^ barrels of cider cost ? 

10. At $1.38 a bushel, what will 8| bushels of rye cost ? 

11. At $1.83 per bushel, what will ^ of a bushel of wheat 
cost I What will | cost ? 

12. At $7.23 per barrel, what cost 4^ barrels of flour ? 

13. At $1.92 per gallon, what cost \ of a gallon of bran- 
dy ? That is, what cost 1 quart ? 

14. At $4.20 per box, what cost ^ of a box of oranges ? 
What cost ^ of a box ? What cost 1| box ? 

15. At $2.20 per lb., what cost f of a lb. of indigo ? 
What cost 7^ Ihv ? 

16. At $2.25 per quintal, what cost f of a qql. of fish ? 
What cost 1 If qqls.? 

17. At $7.75 per cwt., what cost \ cwt. of sugar ? What 
cost I cwt 1 What cost \ cwt. ? 

18. At $7.25 per cask, what cost 3}- casks of Malaga rai- 
8ins4 

19. At $0.75 per bushel., what cost 18^ bushels of In- 
dian corn ? 

20. At $6.78 per barrel, what cost j- of a barrel of flour ? 
What cost f of a barrel ? 

21. At $7.86 per barrel, what cost iSJ^ barrels of flour ? 

22. If 7 bushels of oats cost $2.94, what part of $2.94 
will 1 bushel cost ? What is | of $2.94 ? 

23. A man bought 8 sheep for $60.24 ; what part of 
$60.24 did 1 sheep cost ? What is \ of $60.24 ? 
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24. A merchant bought 12 barrels of iiottr for $82.44 ; 
what part of $82.44 did 1 barrel cost 1 What is ^ of 
$82.44? 

25. A merchant bought 18 hhds. of brandy for $1,602.00; 
what part of $1,692.00 did 1 hhd. cost ? What did it cost 
per hhd. ? 

26. If 37 lb. of beef cost $2.96, what part of $2.96 wiU 1 
lb. cost ? What is ^V of $2.96 1 

27. If 1 hhd. of rum cost $52.92 what part of $52.92 will 
1 gallon cost ? * How much will 1 gallon cost ? 

28. At 43 cents a gallon, what will 15)- hhds. of molasses 
come to? 

29i How many inches are there in a mile ! 

MEASURE O^ LENGTH. 

« 

3 barley-corns (bar.) make 1 inch, marked in. 

12 inches 1 foot ft.- 

3 feet 1 yard - y<l« 

5f yards or) |1 rod , rod. 

1^ feet ) ^ or pole pol. 

; 40 poles 1 furlong fur. 

^. 8 fhrlongs 1 mile ml. 

3 milep 1 lea^gue 1. 

60 geographical miles, or \ , , , ( deg. 

e9J statute miles J ^ ^®^®® ^^^^^' \ or • 

960 degrees the circumference of the earth. 
Also 4 inches make 1 hand 

5 feet 1 geometrical pace 

6 feet 1 rathom 
6 points 1 line 

12 lines 1 inch , 

30. How many geographical miles is it round the eartkl 

31. How many statute miles round the earth ? 

32. How many inches in 15 miles ? 

33. How many rods round the earth 1 

34. How many barleys-corns will reach round the. earth t 

35. At $25.00 per ton, what will 1 cwt of hay come to ! 

36. If 6 horses eat 18 bushels of oats in a weekj what part 
of 18 bu. will 1 horse eat in the same time ? What part of 
18 bu. will 5 horses eat ? What is f of 18 bu. ? 

37. If a man travel 35 miles in 7 hours, how many miles 
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wUi he travel in 1' hour 1 How many in 12 hours 1 How 
many in 53 hoars 1 

38. If a stage run 96 miles in 12 hours, how many miles 
will it run in 15 days 5 hours, at that ' rate, if it run 12 
hours each day 1 

39. At $30.00 a ton, what will 7 tons 8 cwt. of hay come 
tol 

40. A man, after travelling 23 hours, found he had tra- 
velled 115 miles ; how far had he travelled in an hour, sup- 
posing he had travelled the same distance each hour ? how 
far would he travel in 47 hours at that rate ? 

41. If 1 hhd. 20 gal. cost $118.69, what is it a gallon ? 
How much is it per hhd, 1 Row much would 3 hhds. 17 
gal. come to, at that rate ? 

42. If 18 gal. 3 qts, of wine cost $33.75, what is it a 
quart ? What will 1 hhd. 43 gals. 2 qts. come to, at that 
ratel 

43. If 3 qrs. 13 lb. of cocoa cost $14.55, what is it per 
lb. 1 How much will 47 lb. cotne to, at that rate ? 

44. If 1 cwt. 3 qr. 7 lb. of cocoa cost $32.48, what is it 
per lb. 1 What would be the price of 3 cwt. 2 qrs. 5 lb. at 
that rate? >. 

45. If 1 oz. of silver be worth 6s. 8d., what is that per 
ilwt. ? What would be the price of a silver cup, weighing 
10 oz. 14 dwts. ? 

46. If 1 cwt. d'qrs. ^3 lb. of tobacco cost $54.75, what 
\vill 3 ciivpt. 2 qrs. 5 lb. cost at that rate ?. 

47. If 6 horses will consume- 19 bu>^ 2 pks. of oats in 3 
weeks, how many pecks will 17 horses c^^mne in the same 
time 1 How many bushels ? 

48. A ship was sold for .£568, of which A owned f ; what 
Avas A's p^rt of fhe moneiL? 

49. If 3 yds. i qxL oiProadcloth cost $30.00, what will 
7 yds. cost? W 

50. If 37 yds. of cloth cost $185.00, what will 18| yds. 

cost? * - „ 

51. If 23 yds. of cloth cost $230.00, what will 1 qr. cost ! 
What will 1 ell English cost ? What will 17| ells cost ? 

52. If a chest of Hyson tea, weighing 79 lb., cost 32(3f. 
lis. 9d., what would 43 lb. come to at that rate ? 

53. If 9 cwt. 3 qrs. 4 lb. of tallow cost ^109.60, what 
will 1 cwt. cost? 

54. If the distance from Boston to Providence be 40 miles. 
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how many times will a carriage wheel, the circumference of 
which is 15 fl. 6 in., turn round in going that distance 7 

55. If the forward wheels of a wagon are 14 fl. 6 in., and 
the hind wheels 15 fl. 9. in. in circumference, how many 
more times will the forward wheels turn round than the hind 
wheels, in going from Boston to New York, it being 248 
miles ? 

56. How many times will a ship 97 ft 6 in. long, sail her 
length in the distance of 1,200 miles ? 

57. If 1 bushel of oats will serve 3 horses 1 day, how 
much will serve 1 horse the same time ? How much wiD ^ 
serve 2 horses 1 

58. If 1 bushel of com will serve 5 men 1 week, how 
much will serve 1 man the same time ? How much will 
serve 3 men ? i->- 

59. If you divide 1 gallon of beer equally among 5 men, 
how much would you give them apiece ? If you divide 2 
gallons, how mucH would you give them apiece ? If you di- 
vide 3 gallons, how much would you give them apiece ? If 
you divide 7 gallons, how much would you give them apiece t 

60. What is I of i ? What is | of 2 ? What is | of 3 I 
What is i of 71 

61. If 7 yards of cloth cost 1 dollar, what part of. a dollar 
will 1 yard cost ? If 7 yards cost 2 dollars, what part of a 
dollar would 1 yard cost 1 If 7 yards cost 5 dollars, what 
part of a dollar would 1 yard cost 1 If 7 yards cost 10 dol- 
lars, what part of a dollar will 1 yard cost ? How many dol- 
lars? 

62. What is I of 1 ? What is 4. of 2 1 of 3 ? of 5 ? of 10 ? 

63. If you divide 1 gallon of wine equally among 13 per- 
sons, how much would you give them apiece ? How much 
if you divide 2 gallons ? How much if you divide 3 gallons t 
5< gallons'! 11 gallons? 15 gallons ? 23 gallons ? 57 gal- 
lons ? 

64. What is T^oni of 2 ? of 3 ? of 5 ? of 11 ? of 23 ? 
of 57? _ 

65. If you divide 1 dollar equally among 23 persons, what 
part of a dollar would you give them apiece ? If you divide 
2 dollars, what part of a dollar would you give them apiece ? 
7 dollars ? 18 dollars ? 34 dollars ? 87 dollars ? 253 dol- 
lars ? 

66. What is ^ of U of 2! of 7? of 18? of 341 of87» 
of 253? 

5» 
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67. If 8 barrel? of flqur cost 53 dollars, what is that a 
barrel ? What will 13 barrels cost ? 

68. If 17 lb. of beef cost $1.43, what is that per lb. ? 

69. If 57 lb. of raisins cost $8.37^ how much is that pef 
lb. 1 What will 43 lb. cost ? 

70. If 1 cwt. 3 qrs. 15 lb. of sugar cost $19.53, ho«r 
much is it per lb. ? What will 6 cwt. 1 qr. 23 lb. cost ? 

71. If 15 yds. 3 qrs. of broadcloth cost $147.23, what 
Will 1 qr. cost ? What will a yard cost ? What will 57 
yards cost 1 . ' 

72. Bought 3 hhds. of wine for $257^ ; what was it per 
gallon ? n^h^t would 5 pipes cost at that rate ? 

..7B«jiI>fi2 bushels of wheat is sufficient to sow 3 acres, what 
part of a bushel will sow 1 acre ? How mU(^h will sow 5 
acres? *^' 

74. If 5 barrels of cider will serve 8 men 1 year, what 
part of a barrel will serve 1 man the same time 1 How 
much will serve 17 men ? 

75. If 5 barrels of flour will serve 23 men 1 month, what 
part of a barrel will serve 1 man the same time ? How much 
will serve 75 men 1 r'-' 

76. If 3 acres produce 43 bushels of wheat, what part of 
an acre will produce 1 bushel 1 How much will produce 7 
bushels ? How much will produce 28 bushels ? How much 
will produce 153 bushels ? . 

77. If 7 acres 1 rood produce 123 bushels 3 pks. of wheat, 
how much will 1 rood produce ? How much will 25 acres 
produce? . 

Note, 4 roods make 1 acre. 

78. If 9 acres 1 rood produce 136 bushels of rye, what 
part of a rood will produce 1 bushel^? IJow many acres will 
produce 500 bushels ? ^'"^^ 

79. If .435 men consume 96 barrels of provisions in 9 
months, how many barrels will 2,426 men consume ^n. the 
^i^e time ? 

80. At 23 cents per gallon, what will | of a hhd. of mo- 
lasses come to ? , 

81. At 14 cents per lb., what will ^ of 1* cwt of raiBins 
come to? ■'... 

82. How many shillings in J- of 1^, ? '• 

83. How many pence in J of ^^ishilling ? 

84. How many pence in | of a shilling ? 
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' 85. How ma^y farthings in | of a penny 1 ^8^»Of^ 

86. Find the value of | of a shilling, in pence and farthin£T>%( 

87. Find the value of ^ of a shilling, in pence and farthings. 

88. Find the value of | of l£., in shillings and pence. ^ 

89. Find the value of f of 1<£., in shillings, pence, tnd^ti 
farthings. ' *^^ 

90. What is the value of ^ of 1^., in shillings, pence*^ 
and farthings ? 



91. Find f of a day in hours, minutes, and seconds- ^^^^ 

92. Find j of 1 hour in minutes and seconds. %^ 

93. What is W of a day? ' ^ 

94. What is ^ of a day ? ^ 

95. What is I of 1 lb. Avoirdupois ? 

96. What is ^ of 1 cwt in quarters and lb* t 

97. What is ^ of 1 cwt. ? ^ '^^^-^ 
m. What is /y of 1 hhd. of wine ? 
99. What is ,\ of 1 Jihji. oi wme *! 

100. What is ^ of a yai^d ? ^^^ -' ^ . 

101. What is /^ of a yard ? / 

102. What is ^j of a yard ? ^ 

103. What is 4 of a dollar ? 

104. What is 3^ of a dollar ? / 

105. What is :A. of a dollar ? tj. 

106. What is ^ of 1^.? 

107. What is ^4 of 1^. ? 

108. What is ^ of 1.^. m ' 

1 m wu^^ !* f ^ ^^ * &^^^^" <>f wine t 
110. What IS II of a shilling ? 

Ul. What is 3 8 of a day ? 

112. What is j%\ of a dollar ? "" 

113. What is |3 of a yard ? 

1 14. What is i I of a bushel? 

J J« wu^* j« if of 1 ib. Avoirdupois f 

116. What is f3 of 1^^, r^' 

117. WhatisTVirofl.^.? 

118. What is ^ of 1^. -> 

io?' wu^* ?' ^'^% of a week ? — 

S wcL* '"1^^ ^^ ^ *^^^- of brandy t 
122. Whitt will ^1 of 1 ti),^ /. . •'^ • 

per gal. ? ^* ""^ * ^^^- ^f w»°e come to, at «1.23 



123. What will iU of i ^^ ^c 
per lb. ? *^ "^^ ^ ^^*- of sugar come to, at $0. 
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57; What wiJl 4f tons of iron come to, at f 490 per rwt. t 
n^. What:,will 1^ cwt. of ^§iti:sKW«^i!^rat 8 cents per lb. 1 
126. What wilL8f hhd. of molasses come ]to, at $0.48 per 
|ral:? 

» 127^ What will 19^ tons of iron come to, at $0.05 per lb. ? 
jijaff. What will 23||^ pipes of brandy come to, at $1.43 

4er gal. ? 

^ 129. At 53. per bushel, what will 4 bu. 3 pks. 5 qts. of 
porn come to? 

' 130. At $9.00 per cwt:, what will be the price of lib. of 
sugar ? What will 3 cwt. 2 qrs. 7 lb. come to at that rate 1 

131. At $87.00 per cwt, what cost 4 chests of tea, each 
weighing 3 cwt. 3 qrs. 14 lb. ? 

132. What cost 18 gals. 3 qts. of brandy, at the rate of 
M7.00 per hhd. ? 

133. Boaght a silver cup weighing 9oz. 4dwt. 16 grs. for 
3*. 2s. 3d. H^w much was it per grain. How much per 
ounce ? . ^ ^^^ ^^ j ^ . » " " ^ > ■ " — 

^^^^- JSfigMaSk^uka weighing 1 lb. 8 •z. 17 dwt. 
"^^'^fSt $^|^iOO ; how miich was it per ounce 1 > 

If 34 Ions 9 cwt. 2 qrs. 18 lb. of tallow cost $6,500,00, 
Tat is it per lb. ? How much j>e^t<^ ? ^ 

136. A andB traded ; A^dd B^S£tg^o|' sugar, at 12 
cents per lb. ; how much did it come to ? In exchafifge, B 
gave A IS cwt. of flour ; what was the flour rated at per lb. 1 

137. B delivered C 2 pipes^ brandy, at $1.40 per gal- 
Ion, for which he received 87 ^ds of cloth ; what was the 
cloth valued at per yard ? ^ , x, ' 

138. D sells £ 370 yards of cotton cloth at 33 cents per 
yard ; for which he receives 500 lb. of peppftr ; what dofl|s 
the pepper stand him in per lb. 7 j >;^ 

139. A mer^Jiant bj^g%3 hhds. of brandy, -^t $1.3.0 per 
gallon, and sold it so alls to gain ^ c£;|l|^.firl%C0St ;>h6wliEMich 
did he sell it foirWr gallon 1-j. *"./s -■* 



140. A mercha9^6)ught a quantity oiiohk^Jk^^j/tlMlff, 
and sold it so as to pin ^ of the first cost ; ^Qflpmuch Aid 
he sell it for ? ^i 

l4i. A merchant bougie IJMof wine for $80i)6f how 
muchnmust he sell it for to g^iji-^lM^.pSt) ? How jpafieff will 
that be^^^ipn i ' . x . ^ 

142* AmefShant bought 500 b^rrds of flour for $i860W>,<M) ; 
how much must he sell it for per barrel to gain $250.00 
on the wholej '■' v v 
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143. A merchant bought 350 yards of cloth for $1,800,00 ; 
how much must he sell it for to gain ^ of the first cost ? 
How much will that be a yard 1 

144. A merchant bought 2 hhds. of molasses for $35.28 ; 
how much must he sell it for per gal. to gain f of the first cost 1 

145. A merchant bought 7 cwt. of coffee for $175.00, 
but being damaged he was willing to lose } of the first cost. 
How much did he sell it for per lb. ? 

146. A merchant sold 7 cwt. of rice for $22.75, to reeeire 
the money in 6 months, but for ready money he agreed to 
make a discount of y^ of the whole price. How much was 
the rice per U>. after the discount ? 

147. If 8 boarders will drink a cask of beer in 12 days, 
how long would it last 1 boarder ? How long would it last 
12 boarders 1 

148. If 23 men can build a wall in 32 days, how man^ 
men would it take to do it in l.day ? How many men will 
it take to do it in 8 days 1 

149. If 15 men can do a piece of work in 84 days, how 
many men must be employed to perform the whole in 1 day ! 
How many to do it in 30 days 1 

150. If 18 men can perform a piece of work in 45 days, 
how many days would it take 1 man to do it ? How long 
woald it take 57 men to do it ? 

151. If 25 men can do a piece of work in 17 days^ in how 
many days will 38 men do it ? 

152. If a man perform a journey in 8 days, by travelling 
12 hours in a day, how many hours is he performing it 1 
H(iw many days would it take him to perform it if he travel- 
led only 8 hours in a day 1 

153. If a man, by working 11 hours in a day, perform a 
piece of lyork in 24 days, how many days will it take him to 
do it if he works 13 hours in a day ? 

154. If I can have 5 cwt. carried 138 miles for 11 dol- 
lars, how far can I have 25 cwt. carried for the same money ?, 

155. Suppose a man agrees to pay a debt with wheat, and 
that it will take 43 bushels to pay it, when wheat is 7 shil- 
lings per bushel ; how much will it take when wheat is 9 
shiUings per bushel 1 

156. If 11 men can do a piece of work in 14.day;sr, when, 
the days are 15 hours long, how many men woulM^take^' to 
dd it in the same number of days, when the days n^^ hours 
longi 
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157. If 5 rnen can do a piece of work in 5 months by 
working 7 hours in a day, in how .many months will they do^^ 
it, if they work 10 hours in a day ? - 

158. Two men, A and B, traded in company ; A furnish- 
ed f. of the stock and B ^ ; they gained $864.00 ; what was 
eacn one's share of the gain 1 

159. Three men, A, B, and C, traded in company ; A 
furnished ^ of the capital ; B ^, and C the rest. They 
gained $8,453,67 ; what was each one's share of the divi- 
dend 1 

160. Two men, B and C, bought a barrel of flour to- 
gether. B paid 5 dollars and C 3 dollars ; what part of the 
whole price did each pay ? What part of the flour ought 
each to have ? 

161. Two men, C and D, bought a hogshead of wine ; C 
paid $47.00, and D 53.00; how maiiy dollars did they both 
pay ? What part of the whole ^ price did each pay ? How 
many gallons of the wine ought each to have ? 

162. Three men, C, D, and £, traded in company ; C put 
in $850.00; D, 942.00; and E, $1,187.00; how many 
dollars did they all put in ? What part of the whole did 
each put inl They gained $1,353.18; what was each 
man's share of the gain ? 

163. Five men, A, B, C, D, and E, freighted a vessel : 
A put on board goods to the amount of $4,000.00 ; B, 
$15,000.00 ; C, $11,000.00 ; D, $7,500.00 ; and E, $85a00. 
During a storm the captain was obliged to throw overboard 
goods, to the amount of $13,400.00 ; what was each man's 
^share of the loss ? 

164. Three men bought a lottery ticket for $20.00 ; of 
which F paid $4.37 ; G $8.53 ; and H, the rest. They 
drew a prize of $15,000.00 ; what was the share of each ? 

165. Three men hired a pasture for $42.00 ; the first put 
in 4 horses ; the second, 6 ; and the third, 8. What ought 
each to pay ? 

166. A man failing in trade, owes to A $350.00 ; tp B 
$783.00 ; to C $1,780.00 ; to D $2,875.00 ; and he has only 
$2,973.00 in property, which he agrees to divide among his 
creditors in proportion to the several debts. What will each 
receive? 

167. 5Mit is ^V of 378,648 ? 
168.jpiatisif|f of87? 
169. What is yf |t of 3 1 
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170. What is ^VVt ^^ 4" ^ 
j 171. Multiply m by 7. 

172. What is m of 7? 
r 173. Multiply 973 by m. 
. 174. Multiply j|J by 973. 

175. Multiply 471 by ^VS- 

176. Multiply yVV *>y 471. 

177. Multiply T%V by 138. 
17a Multiply 138 by -f^. 

179. Multiply ^Uj by 950. . 

180. Multiply 950 by -^ij. 

XVII. 1. If 2 lb. of figs cost | of a dollar, what is that a 
pound ? 

2. If 2 bushels of potatoes cost | of a dollar, what is that 
a bushel 1 What would be the price of 8 bushels at that 
rate? 

3.' If I of a barrel of flour were to be divided equally 
among 3 men, how much would each have ? 

4. If 3 horses consume y^ of a ton of hay in 1 month, how 
much will 1 horse consume ? How much would 11 horses 
consume in the same time 1 

5.* If 3 lb. of beef cost jf of a dollar, what would a quar- 
ter of beef, weighing 136 lb., cost at that rate ? 

6. If 2 yds. of cloth cost 8§ dollars, what will 7 yards cost 
at that rate ? 

7. If 4 bushels of wheat cost 32^ shillings, what will 17 
bushels cost 1 

8. If 3 sheep bx^ worth 23| bushels of wheat, how many 
bushels is 1 sheep worth ? How many bushels are 50 sheep 
worth at that rate ? 

Note. Reduce 23| to fiflhs, or divide as far as you can, 
and then reduce the remainder to fiflhs, and take ^ of 
them. 

9. If 7 calves arts worth 59-J- bushels of corn, how many 
bushels are 15 calves worth at that rate ? 

10. A man laboured l5 days for 20f dollars ; hr w much 
would he earn in 3 months at that rate, allowing 26 working 
days to the month 7 

11. A man travelled 88^ miles in 17 hours ; how far did 
be travel in an hour ? 

• See First Lessons, Sect. XIV. 
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y 12. A man travelled 476|^ miles in 8 days ; how far did 
he travel each day, supposing he travelled the same number 
of miles each day ? 

13. Divide 77 j^ bushels of corn equally among 15 men. 

14. If 23 yards of cloth cost 175| dollars, what is that a 
yard? 

15. If 35 lb. of raisins cost 3/^^ dollars, what will 2 cwt. 
cost at that rate ? 

16. A man divided ^ of a water-melon equally between 2 
boys ; how much did he give them apiece ? 

17. Suppose you had ^ of a pine apple and should divide 
it into two iequal parts ; what part of the whole apple would 
each part be ? 

18. If you divide J of a bushel of corn equally between 2 
men, how much woidd you give them apiece 1 

19. What is ^ of 3? 

20. If you divide ^ of a bushel of grain between two men, 
how much would you give them apiece 1 

Note. Cut the third into two parts. What will the parts 
be ? y 

21. What is I of I ? 

22. If you divide | of a barrel of flour equally between 
two men, how much will you give them apiece ? 

23. What is i of I? 

24. A man having | of a barrel of flour divided it equally 
among 4 men ; how much did he give them apiece ? 

25. What is i of f 1 

26. Ii 3 lb. of sugar costf of a dollar, what is it a pound! 

27. What is ^ of I? 

28. If 5 lb. of rice cost | of a dollar, what is that a pound ? 

29. If 3 lb. of raisins cost ^ of a dollar, what is that a 
pound ? What will 2 lb. cost at that rate ? What 7 lb. ? 

30. What is i of 4 ? What is | of -| ? What is J of J ? 

31. If 7 lb. of sugar cost f of a dollar, what is it a pound t 
What will 5 lb. cost at that rate ? What would 15 lb. cost ? 

32. What is 4 of I ? What is 4 of J 1 What is y of | ? 

33. During a storm, a master of a vessel was obliged to 
throw overboard ^j of the whole cargo. What part of the 
whole loss must a man sustain who owned f of the cargo ? 

34. A man owned ^^ of the capital of a cotton manufac- 
tory, and sold -^ of his share. What part of the whole cap* 
ital did he sell ? What part did he then own ? 
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35. If 3 bushels of wheat cost 5^ dollars, what is it a 
bushel ? What will 2 bushels cost at that rate ? 

36. What is i of 5i ? What is f of 5^ ? 

37. If 4 dollars will buy 5| bushels of rye, how much will 
one dollar buy ? How much will 3 dollars buy ? 

38. What is i of 5 J ? What is | of 5| 1 

39. If 17 barrels of flour cost $107f , what will 23 barrels 
cost? 

40. What is f f of 107f ? 

41. If 12 cwt. of sugar cost $137f , what is the price of 
1 qr. ? What of 1 lb. ? 

42. At 4 dollars for 3.^ gallons of wine, how much may be 
bought for 67^ dollars ? 

Note. Find how mucl) ^ a dollar will buy. 

43. If 3 cords of wood cost 20 dollars, what will 7^ cords 
cost ? 

44. If 19 yards of cloth cost 155 dollars, what will be the 
price of 1-y yards? 

45. If 18 lb. of raisins cost 2f dollars, what is that per 
lb. ? What would be th^ price of 5f lb. at that rate ? 

46. If 11 lb. of butter #5^t 2^V dollars, what will 18f lb. 
cost? 

47. If 7 gallons of vinegar co?t J of a dollar, what will 
27 ^ gallons cost ? 

46. If 1 lb. of sugar cost \\ of a dollar, what will 17f lb. 
cost ? 

49. If a yard of cloth cost 7^?^ dollars, what will | of a 
yard cost? 

50. At 2*j of a dollar a yard, what will f of a yard of 
cloth cost ? 

51. At 3| shillings a yard, what wiU 7f yards of riband 
cost ? 

52. At 3 dollars a barrel, what part of a barrel of cider 
may be bought for ^ of a dollar ? 

53. At 4 dollars a yard, what part of a yard of cloth may 
be bought for ^ of a dollar ? 

54. At 2 dollars a yard, how much cloth may be bought 
for 5| dollars ? 

55. At 2 dollars a gallon, how much brandy may be bought 
for 7f dollars ? 

56. At 3 shillings a quart, how many quarts of wine may 
be bought for 17| shillings ? -^ 

6 
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57. At 6 ddlars a barrel, how many barrels of flour maj 
be bought for 453^1- dollars ? 

58. If 1 cwt. of iron cost 4| dollars, what will 5f- cwt. 
cost? 

59. A man failing in trade can pay only | of a dollar on 
each dollar, how much can he pay on 7^ dollars ? How 
much on 23| dollars ? 

60. A man failing in trade is able to pay only |J of a 
pound on a pound, how much can he pay on 17.£. I5s. ? 

61. A man failing in trade is able to pay only 17s. on a 
pound, what part of each pound will he pay ? How much 
will he pay on a debt of 147<£. 14s. 1 

62. What is ^ of || 1 

63. Divide f j^ by 6. 

64. Multiply //j by J.. 

65. WhatisyVof^'J 

66. Multiply f ^ by ^\. 

67. Divide 44 by 25. 

68. Divide 15|^ by 8. ' ' 

69. Multiply 15f | by ^. 

70. What is ^\\ of 17y3j 1 

71. Multiply 13f by ^. -^ 

72. Multiply 135^:j. by 24f , 

73. Multiply l,647f by i7iJ- 

74. How many times is 3 contained in 14| ? 

75. How many times is 9 '^ntained in 47y^ ? 

76. How many times is 17 contained in 253^ \ 1 

77. What part of 2 is I? 

78. What part of 7 is ^ ? 

79. What part of 19 is IJ ? 

80. What part of 123 is ^'^ 1 

81. What part of 8 is 7|? 

82. What part of 19 is 14J 1 

83. What part of 82 is 19f y ! 

84. Wh^t part of 125 is 47^ ? 



XVIII. 1. If 1 lb. butter cost J of a dollar, how much 
will 2 lb. cost ? What will 4 lb. cost ? 

2. At I of a dollar per lb., what will 2 lb. of raisins cost ? 
What will 3 lb. cost ? What will 6 lb. cost ? 

3. If 1 man will consume f of a bushel of corn in a weekp 
hffw much will 2 men consume in the same time ? How 



V 



XVIII. ARITHMETIC. 63 

much will 4 men consume ? How much wHl 8 men con- 
sume 1 

4. If a horse will consume f of a bushel of oats in a day, 
how much will he consume in 3 days ? How much in 9 days 1 

5. If 1 man can do -f^ of a piece of work in a day, how 
much of it can 2 men do in the same time ? How much 
of it can 3 men do 1 How much of it can 4 mej^ do ? How 
much of it can 6 men do ? How much of it can 12 men do 1 

' 6. If a man drink ^^ of a barrel of cider in a week, how 
much would he drink in 2 weeks ? How muQh would 5 
men drink in a week at that rate ? How much would 8 men 
drink in a week ? How much would 20 men drink in a 
week ? How much would 40 men drink in a week t 

7. If a horse consume 2| bushels of oats in a week, how 
much would he consume in 4 weeks 1 How much in 8 
weeks t 

8. At 7 2V dollars a barrel, what cost 5 barrels of flour''! 
d. If a horse will eat ^^ of a ton of hay in a month, how 

much will 2 horses eat 7 How much will 8 horses eat i 

10. If it take l^-| yard of cloth to make a coat, hommuch 
will it take to make 8 coats ? How much to make 24 coats t 

11. If a barrel of cider cost 3^^ dollars, what will 10 
barrels cost ? What will 25 barrels cost ? 

12. Multiply ^ by 5. 

13. Multiply II by 8. 

14. Multiply ^^ by 25. 

15. Multiply ^ by 8. 

16. Multiply lif by 9. 

17. Multiply Ui by 4. 

18. Multiply ^^ by 100. - 

19. Multiply 43f|- by 28. 

20. Multiply 137^V ^J ^' 

21. Multiply -f by 8. 

Note. 8 times ^=1 ; 8 times j- is 7 times as much, that 
is, 7. Perform the following examples in a similar manner. 

22. How much is 7 times | ? 

23. How much is 19 time^ \^1 

24. How much is 23 times J^ ? 

25. Multiply 7| by 5. 

26. Multiply 19-iV by 17. 

27. Multiply 123J. by 9. 

28. Multiply 43jff by 327. 
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29. Multiply 9f /^ by 1268. 

30. Multiply 14y|^ by 1000. 

XIX. 1.* A merchant bought 4 pieces of cloth, the first 
contained 18^ yards, the second 27^ yards, the third 23| 
yards, and the fourth 25-| yards. How many yards in the 
whole? • 

2. A gentleman hired 2 men and a boy for 1 week. One 
man was to receive 5| dollars, the other 7f, and the boy 3|^. 
How much did he pay the whole 1 

3. A gentleman hired three men for 1 month. To the 
first he paid 26^ bushels of corn ; to the second, 2Sy^ bush 
els, and to the third, 33^ bushels. How many bushels did 
it take to pay them ? 

4. A man had 2|^ bushels of corn in one sack, and 2| in 
another ; how many bushels had he in both ? 

5. If it takes \\ yard of cloth to make a coat, and f of a 
yard to make a pair of pantaloons, how much will it take to 
make both ? 

6. A man bought 2 boxes of butter ; one had 1^ lb. in it, 
and the other lOf lb. How many pounds in both ? 

7. A boy having a pine apple, gave \ of it to one sister, -^ 
to another, and j- to his brother, and kept the rest himself. 
How much did he keep himself ? 

8. A man bought 3 sheep ; for the first he gave 6| dol- 
lars ; for the second, 8| ; and for the third, 9\. How many 
dollars did he give for the whole 1 

9. How many cwt. of cotton in four bags containing as 
follows ; the first 4^ cwt. ; the second, 5f cwt. ; the thitd 
4^ cv/t ; and the fourth 7^^^ cwt. ? 

10. A merchant bought a piece of cloth containing 23 
yards, and sold 7| yards of it ; how many yards had he left 1 

11. A gentleman paid a man and a boy for 2 months' la- 
oour with corn ; to the man he gave 26|^ bushels, and to the 
boy he gave 18f bushels. How many bushels did it take to 
pay both 1 

12. Bought S\ cwt. of sugar at one time, and 5§ cwt. at 
another ; how much in the whole T 

13. Bought 7 of a ton of iron at one time, and ^ of a ton 
at another ; how much in the whole ? 

14. There' is a pole standing so that -| of it is in the mud, 

* See First Lessons, Sect XIIL 
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} of it in the water, and the rest above the water ; how muck 
of it is above the water 1 

15. A merchant bought 14^- cwt. of sugar, and sold 8/^ 
cwt. ; how many lb. had he left ? 

Note. Reduce all fractions to their lowest terms, after 
the work is completed, or before if convenient. In the above 
example ^ might be reduced, but it would not be convenient 
because it now has a common denominator with -ff. The 
answer may be reduced to lower terms. 

16. Out .of a barrel of cider there had leaked 7f gallons 
how many gallons were there left ? 

17. A man bought 2 loads of hay, one contained 17j 
cwt. and the other 2S|^ cwt. How many cwt. in both ? 

18. A man bad 43^ cwt. of hay, and in 3 weeks his Jiorse 
ate 5^ cwt. of it ; how much had he left ? 

19. Two boys talking of their ages, one said he Was 9f 
years old ; the other said he was 4^ years older. What 
was the age of the second ? 

20. A lady being asked her age, said that her husband 
was 37|- years old, and she was not so old as her husband by 
8^ years. What was her age ? 

21. A lady being asked how much older her husband was 
than herself, answered, that she could not tell exactly ; but 
when she was married her husband was 28^ year;s old, and 
she was 22j^. What was the difference of their ages ? 

22. Add together f and ^. 

23. Add together |, f , and ^. 

24. Add together ^ and -^. 

25. Add together 13^ and 17^. 

26. Add together 137f , 26^, and 243f . 

27. What is the difference between f and f 1 

28. What is the difference between -j^ and Jf 1 

29. What is the difference between 13^ and 

30. What is the difference between 137|- and 9l! 

31. Subtract 38^ from 53A. 

32. Subtract 284^ from &l^}. 

XX. 1. A man bought 15 icows for $345. What was the 
average price 1 

Note. Find the price of 3 cows, and then of 1 cow. 

2. A merchant bought 16 yard^ of cloth for $84.64 ; what 
was it a yard V 

6» 
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S. A merchant bought IS barrels of flour for $ 114.66, 
and sold it so as to gain $1.00 a bbl. How much did he sell 
it for per barrel 1 

4. 21 men are to share equally a prize of 8,530 dollars, how 
much will they have apiece ? 

5. A merchant sold a hogshead of wine for 113 dollars. 
How much was it a gallon ? 

6. A ship's crew of 30 men are ta share a prize of 847 
dollars ; how much will they receive apiece ? 

7. A man has 1.857 lb. of tobacco, which he wishes to 
put into 42 boxes, an equal quantity in each box. How much 
must he put into each box ? 

8. In 4,847 gallons of wine, how many hogsheads ? 

9. At $48.00 a ba/rel, how many barrels of brandy may 
be bought for $687.43 ? 

10. At $90 dollars a ton, how many tons of iron may be 
bought for 2,486 dollars ? 

11. If 23.000cwt. of iron cost $92,368.75, how much is it 
per lb. 1 

12. Divide 784 by 28. 

13. Divide 1,008 by 36. 

14. Divide 1,728 by 72. 

15. Divide 2,352 by 56. 

16. Divide 183 by 15. 

17. Divide 487 by 18. 

18. Divide 1,243 by 25. 

19. Divide 37,864 by 63. 

20. Divide 19,748 by 112. 

21. Divide 4,383 by 30. 

22. Divide 6,487 by 50. 

23. Divide 1,673 by 400. 

, 24. Divide 13,748 by 7,000. 

25. Divide 100,780 by 250. 

26. Divide 406,013 by 4,700. 

27. Divide 3,000,406 by 306,000. 

28. Divide 450,387 by 36,000. 

29. Divide 78,407,300 by 42,000. 

30. Divide 15,008,406 by 480,000. 

XXI. 1. Find the divisors of each of the following num- 
bers, 15, 18, 20, 21, 24, 28, 42, 48, 64, 72, 88, 98. 

2. Find the divisors of each of the following numbers, 
108, 112, 114, 120, 387, 432, 846, 936. 
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3. Find the divisors of each of the following numbers, 
8000, 4,053, 1,864, 2,480, 24,876, 103,284, and 7,328,472. 

4. Find the common divisors of 8 and 24. 

5. Find the common divisors of 16 and 36 

6. Find the common divisors of 18 and 42 » ' 

7. Find the common divisors of 21 and 56. ■' 

8. Find the common divisors of 56 and 264. 

9. Find the common divisors of 123 and 642. 

10. Find the common divisors of 32, 96, and 1,432. 

11. Find the common divisors of 7,362, and 2,484. 

12. Find the common divisors of 73,647, 84,177, and 
9,684. 

13. Reduce ^ to its lowest terms. 

14. Reduce ^^ to its lowest terms. 

15. Reduce |^ to its lowest terms. , 

16. Reduce -^-^ to its lowest terms. 

17. Reduce -g^^^ to its lowest terms. 

18. Reduce gV/j^y to its lowest terms. 

19. Reduce 4!-$^ to its lowest terms. 

XXII. 1. Reduce ^ and f to the least commoit denomi- 
nator. 

2. Reduce | and <^ to the least common denominator. 

3. Reduce | and -f to the least common denominator. 

4. Reduce ^ and -^ to the least common denominator. 

5. Reduce y\ and -j^^ to the least common denominator. 

6. Find the least common multiple of 8 and 12. 

7. Find the least common multiple of 8 and 14. 

8. Find the least common multiple of 9 and 15. 

9. Find the least common multiple of 15 and 18. 

10. Find the least common multiple of 10, 14, and 15. 

11. Find the least common multiple of 15, 24, and 35. 

12. Find the least common multiple of 30, 48, and 56. 

13. Find the least common multiple of 32, 72, and 120. 

14. Find the least common multiple of 42, 60, and 125. 

15. Find the least common multiple of 250, 180, and 540. 

16. Reduce 1^ and ^ to the least common denominator. 

17. Reduce ^ and -^ to the least common denomina- 
tor. 

18. Reduce ^, ^, and |f , to the least common denomi- 
nator. 

19. Reduce f , |, ^t^, and 3^, to the least common denomi- 
nator. 
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20. Reduce ^, ^, and ^ to the least common denomi- 
nator. 

21. Reduce -^ and -^^ to the least common denomina- 
tor. 

22. Reduce gjj^ and j-^jp^ to the least common denomi- 
nator. 

23. Reduce -^^^ and xHStt ^ ^^^ ^^^^ common denomi- 
nator. 

24. Reduce jil^ and T^nnr ^ ^^^ ^^^^^ common de- 
nominator. 

XXIII. 1.* At -J- of a dollar a bushel, how many bushels 
of potatoes may be bought for 5 dollars 1 How many at | 
of a dollar a bushel ? 

2. At ^ of a shilling apiece, how many peaches may be 
bought for a dollar ? How many at f of a shilling apiece ? 

3. A gentleman distributed G bushels of corn among some 
labourers, giving them ^^ of a bushel apiece ; how many did 
he give it to ? How many would he have given it to^ if he 
had given f of a bushel apiece ? 

4. If it takes f of a bushel of rye to sow 1 acre, how many 
acres will 15 bushels sow ? 

5. A merchant had 47 cwt. of tobacco which he wished 
to put into boxes, containing y^ cwt. each. How many boxes 
must he get ? 

6. A gentleman has a hogshead of wine which he wishe3 
to put into bottles, containing -^ of a gallon each. How 
many bottles will it take ? 

7. If ^^^ of a barrel of cider will last a family 1 week, how 
many weeks will 7 barrels last ? 

8. If -^ of a bushel of grain is sufficient for a family of 
two persons 1 day, how many days would 16 bushels last ? 
How many persons would 16 bushels last 1 day ? 

9. If a labcmrer drink yl of a gallon of cider in a day, one 
day with another, how long will it take him to drink a hogs- 
head ? 

10. If an axe-maker put -^ of a lb. of steel into an axe, 
how many axes would 1 cwt of steel be sufficient for ? 

11. If it take 1-| bushel of oats to sow an acre, how many 
acres will 18 bushels sow 1 

12. If it take 1| bushel of wheat to sow an acre, how. 
many acres will 23 bushels sow ? 

* See First Lessons, Sect XV. 
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13. At 1^ dolkr a bushel, how mudi wheat may be 
bought for 20 dollars ? 

14. At 3f dollars a barrel, how many barrels of cider may 
be bought for 40 dollars ? 

15. At the rate of 15f bushels to the acre, how many 
acres will it take to produce 75 bushels of rye ? 

, 16. At 4| dollars per cwt., how many tons of iron can I 
Vuy for $150 ? 

17. At 11|- cents per lb., how much steel can I buy for 
$50.00? 

18. If a man can perform a journey in 580 hours, how 
many days will it take him to perform it if he travel 9y^ 
hours in a day ? 

19. How many coats may be made of 187 yards of cloth 
if 3^ yards make 1 coat ? 

29. In 43 yards how many rods ? 
21. In 87 yards how many rods 1 
2i2. In 853 feet how many rods ? 

23. In 2,473 feet how many furlongs ? 

24. In 43,872 feet how many miles 1 

,25. If 1 bushel of apples cost ^ of a dollar, how many 
bushels may be bought for ^ of a dollar ? 

26. At ^ of a dollar a dozen, how many dozen of lemons 
may be bought for 7 of a dollar 1 How many dozen for If 
dollar ? 

27. At |- of a dollar a dozen, how many dozen of oranges 
may be bought for fo£^ dollar 1 How many for 2| dollars ? 

28. At I of a dollar a bushel, how many bushels of ap- 
ples may be bought for J of a dollar 1 How many for 5 J 
dollars I 

29. At 1^ of a dollar per lb., how many pounds of figs may 
be bought for f of a dollar ? How many pounds for 1^ 
dollar ? 

30. At 1^ of a dollar a bushel, how many bushels of apples 
may be bought for 1^ dollar 1 

31. If -J- of a chaldron of coal will supply a fire 1 week, 
how many weeks will ^ of a chaldron supply it 1 

32. If 1 lb. of sugar cost -I- of a dollar, how many pounds 
may be bought for -f of a dollar 1 How many pounds for 1^ 
dollar? ^ 

33. At I of a doHar per bushel, how many bushels of ap- 
ples may be bought for y of a dollar ? How many at } of a 
dollar per bushel ? 
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34. At 4^ of a dollar per bushel, how many bushels of po- 
tatoes may be bought for ^ of a dollar t How many at f of 
a dollar per bushel 1 

35. At f of a dollar a bushel, how ipuch corn may be 
bought for ^ of a dollar ? How much for |^ of a dollar ? 

36. At f of a dollar per bushel, how much rye may be 
bought for -3^ of a dollar 1 How much for f of a dollar t ^ 

37. At -^ of a shilling apiece, how many eggs may be * 
bought for f of a dollar 1 

38. If it take y^y of a pound of flour to make a penny-loaf, 
how many penny-loaves may be made of f of a pound ? 

39. If a four-penny loaf weigh y*j of a pound, how many 
will weigh f of a pound ? 

40. If a two-penny loaf weigh -^ of a pound, how many 
will weigh 1-J lb ? . How many will weigh 7J lb. ? 

41. If a six-penny loaf weigh -^ of a pound, how man^y 
six-penny loaves will weigh f of a pound ? How many will 
weigh 4f lb? 

42. If f of a pound of fur is sufficient to make a hat, how 
many hats may be made of 4^ lb. of fur ? 

43. If 10 oz. of fur is sufficient to make a hat, how many 
hats may be made of 4 lb. 7 oz. of fur 1 

44. If 1 bushel of apples eost ff of a dollar, how many 
bushels may be bought for 3|- dollars ? 

45. If a bushel of apples cost 2s. 5d. how many bushels 
may be bought *for 3 dollars and 5 shillings 1 

46. If 1-|, that is, ^ of a yard of cloth will make a coat, 
how many coats may be made from a piece containing 43|- 
yardsl 

47.. If 2^ bushels of oats will keep a horse 1 wee|c, how 
long will 1^ bushels keep him ? 

48. If 4f yards of 'cloth will make a suit of clothes, how 
many suits will 87^ yards make ? 

49. If a man can build 4^ rods of wall in a day, how many 
days will it take him to build 84^ rods ? 

50. If ||- of a ton of hay will keep a cow through the win- 
ter, how many cows will 23^ tons keep at the same rate 1 

51. At 9|4- dollars a chsJdron, how many chaldrons of 
coal may be bought for 374 dollars ? 

52. At 14-/j- dollars per cwt., how many cwt. of yelfow 
ochre may be bought for 243ff dollars 1 

53. At 25^ dollars a cask, how many casks of claret wine 
may be bought for 387-^ dollars ? 
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54. At 95^ dollars a ton, how much iron may be bought 
for 2,9561 dollars ? 

55. How many times is ^ contained in 17 1 

56. How many times is -J-f contained in 83 ? 

57. How many times is 19||- contained in 253 ? 

58. How many times is 42^^ contained in 1,677 / 

59. How many times is.|- containea in 14| ? 

60. How many times is -^ contained in 37|- 7 

61. How many times is 34- contained in 24{- ? 

62. How many times is 15^ contained in 103||- ? 

63. How many times is 27-^ contained in lfi05f . 

64. At 3 dollars a barrel, what part of a barrel of cider 
may be bought for j^ of a dollar ? 

65. At 7 dollars a barrel, what part of a barrel of fiour 
may be bought for ^ of a dollar .? What part for | of a dol- 
lar? 

66. At 11^ dollars per cwt, what part of 1 cwt. of sugar 
may be bought for y of a dollar ? What part of 1 cwt. 'may 
be bought for | of a dollar ? What part for 3| dollars ? 

67. At 93|- dollars per ton, what part of a ton of iron, may 
be bought for 25j dollars 1 

68. When corn is j- of a dollar a bushel, what part of a 
bushel may be bought for | of a dollar ? 

69. Two men bought a barrel of flour, one gave 2J dol- 
lars and the other 3f dollars, what did they give for the whole 
barrel 1 What part of the whole value did each pay ? What 
part of the flour should each have 1 

70. Two men hired a pasture for 21 dollars. One kept 
his horse in it 5|^ weeks, and the other 7f weeks; what 
ought each to pay ? 

71. What part of 7f is 2^ ? 

72. What part of 5*^ is 13| r 

73. What part of KT!-^ is 93^ ? 

74. What part of 3,840^^. is /y ? 

75. What part of J is ^ ? 

76. What part of 1 If is 1^ 1 

77. What part of 28^ is 13|? 

78. What part of 137^^ is 97^ 1 

79. What part of 387^ is ^fj 1 

XXIV. 1.* If i of a gallon of brandy cost $0.75, whal 
is that a gallon ? \./ 

* See First Lessons, Sect. VI. and XI. 
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2. If ^ of a ton of hay cost $13,375, what is that a ton ? 

3. If I of a yard of cloth cost $2,875 what is that a 
yard ? 

4. If i of a hhd. of brandy cost $27.00, what will 1 hhd. 
cost at that rate 1 

5. A merchant bought j of a pipe of brandy for $38.56 ; 
what would the wholes pipe come to at that rate ? 

• 6. A smith bought'} of a ton of iron for $12.43; what 
would a ton cost at that rate ? 

7. A merchant owned -f^ of a ship's cargo, and his share 
was valued at $8,467.00 ; what was the whole ship valued at ? 

8. A gentleman owned stock in a bank to the amount of 
$8,642.%, which was A of the whole stock in the bank ; 
what was the whole stock ? 

9. A gentleman lost at sea $4,843.67, which was -^ 
of his whole estate ; how much was his whole property 
worth 1 

10. A gentleman bought stock in n bank to the amount 
of $873.14, which was ^ of the value of his whole proper- 
ty. What was the value of his whole property ? 

11. A man bought ^ of a bushel of corn for •} of a dollar ; 
what would be the price of a bushel at that rate 1 

12. A man bought | of a bushel of rye for J of a dollar ; 
what would a bushel cost at that rate ? 

13. A man sold -;- of a yard of cloth for f of a dollar ; what 
would a yard cost at that rate ? 

14. A grocer sold -I- of a gallon of wine for ^ of a dollar ; 
what was it a gallon ? 

15. A grocer sold gV of a barrel of flour for -/y of a dol- 
lar ; what was it a barrel ? 

16. A merchant sold | of a ton of iron for 19|- dollars ; 
how much wa^ it a ton ? 

17. A merchant sold -^^ of a hhd. of brandy for $11tV « 
how much was it per hhd. t 

18. A ship of war having taken a prize, the captain re- 
ceived y\- of the prize money. His share amounted to 
$3,487^. What was the whole prize worth ? 

19. If f of a gallon of molasses cost 20 cents, what will \ 
cost. What will a gallon cost ? This question is the same 
as the following : If 2 quarts of molasses cost 20 cents, 
what is it a quart ? How much a gallon 1 

20. If ^ of a gallon, that is 3 quarts, of molasses cost 24 
cents, what will ^, that is 1 quart, cost ? 
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21. If 5 of a yard of cloth cost 6 dollars, what cost ^ ? 
What will a yard cost ? 

22. If I of a gallon, that is 3 pints, of wine Cost 90 
cents, what will ^, that is 1 pint, cost ? What will a gallon 
cost l 

23. If f of a gallon of brandy cost *95 cents, what will | 
cost ? What will a gallon cost 1 

24. If 4 of a yard of broadcloth cost $6.00, what will j 
cost 1 What will a yard cost ? 

25. If ^ of a box of lemons cost $2.40, what will -f cost 7 
What will the whole box cost ? 

26. If I of a hhd. of molasses cost $16.00, what will the 
whole hogshead cost ? 

27. A man travelled 12 miles in j\ of a day ; how far did 
he travel in J^^ of a day ? How far woald he travel in a day 
at that rate 1 ' 

28. A man bought 4 of a barrel of flour for $4.85, what 
woald be the price of a barrel at that rate 1 

29. A man being asked his age answered, that he was 24 
years old when he was married, and that he had lived with 
his wife f of his whole life. What part of his whole age is 
24 years ? What was his age 1 

30. A smith bought y^^ of a ton of Russia iron for $25.35,' 
what would be the price of a ton at that rate ? 

31. Bought I of a yard of cloth for $5.09, what would be 
the price of a yard at that rate 1 

32. If I of a gallon of molasses, that is, 3 pints, cost 17 
cents, what will J,(l pint,)cost ? What will a gallon cost 1 

33. If ^ of a pound of snuff, (5 ounces,) cost 14 cents, 
what cost j\ lb., (1 ounce.) ? 

34. If ^\ of a chaldron of coal cost $5, what cost j\ T 
What is that a chaldron ? 

35. A man travelled 4 miles in | of an hour ; how far 
would he travel in an hour at that rate ? 

36. If tV of a ship's cargo is worth $14,000, what is the 
whole cargo worth 1 

37. A owns || of a coal mine, and his share is worth 
$3,500. What is the whole mine worth t 

38. If yV;j of the stock in a bank is worth $63,275, what 
is the whole stock worth ? 

39. If If yard of ck)th is worth $ll, what is a yard worth t 

40. If 2| bushels of .corn is worth 13 shillings, what is a 
bushel worth 1 

7 
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41. If 8y\ bushels of wheat cost $15, what is it a bushel ? 
What would 50 bushels cost at that rate ? 

42. A man sold 51 /j cwt. of sugar for $587 ; what would 
be the price of 17f cwt. at that rate 1 

43. If j of 1 lb. of butter cost f of a dollar, what will } of 
1 lb. cost 1 What will 1 lb. cost ? 

44. If :J of 1 lb. of raisins cost -^j of a dollar, what will J 
of 1 lb. cost ? What will 1 lb. cost ? 

45. If |- of a bushel of corn cost f of a dollar, what is that 
a bushel ? 

46. If ^ of a barrel of flour will serve a family \^^of a 
month, how long will one barrel serve them ? How long 
will 5 barrels serve them ? 

47. If ^ of a yard of cloth cost 4| dollars, what is; that a 
yard 1 What will 17^ yards cost at that rate ? 

48. If -^^ of a hhd. of wine cost 30| dollars, what will be 
the price of a hhd. at that rate ? 

49. If 3^ cwt. of iron cost $14|, what is that per cwt. ? 

50. If 7f lb. of butter cost $1-^, what would be the price 
of 27| lb. at that rate 1 

51. A merchant bought a piece of cloth containing 24f 
yards, and in exchange gave 32f barrels of flour ; how much 
flour did one yard of the cloth^come to 1 How much cloth 
did 1 barrel of the flour come to ? 

52. If f of a yard of cloth cost j of a pound, what will 
y\ of an ell English cost 1 

53. If I of a barrel of flour cost If^., what will 43|- bar- 
rels cost ? 

54. A person having | of a vessel, sells ^ of his share for 
$8,400.00, what part of the whole vessel did he sell 1 What 
was the whole vessel worth 1 

55. If 1^ of a ship be worth f of her cargo, the cargo being 
valued at 2,000<£., what is the whole ship and cargo worth ? 

56. If by travelling 12J hours in a day, a man perform a 
journey in 7f days, in how many days will he perform it, if 
he travel but 9^ hours in a day 1 

57. If 5 men mow 72| acres in ll| days, in how many 
days will 8 men do the same 1 

58. If 5 men mow 72^^ acres in llf days, how many 
acres will they mow in 8f days 1 

59. There is a pole, standing so that ^ of it is in the water, 
I as much in the mud as in the water, and 7f feet of it is 
above the water. What is the whole length of the pole ? 
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60. A person having spent ^ and | of his money had 
$26| left. How much had he at first 1 

61. Two men, A and B, having found a bag of money, 
disputed who should have it. A said ^, -^, and ^ of the money 
made 130 dollars, and if B could tell him how much was 
in it he should have it all, otherwise, he should have notlung 
How much was in the bag ? 

62. 45 is f of what number 1 

63. 486 is -j^y of what number 1 

64. 68 is f of what number ? 
65r, 125 is If of what number ? 

66. 376 is f I of what number 1 

67. 17 is f ^ of what number 1 

68. 3 is ,2^ of what number ? 

69. 68 is -^j of what number 1 

70. 253 is J^J of what number 1 

71. 37 is ^fl of what number 1 

72. 6845 is ^^ of what number 1 

73. 384 is V^§^ of what number 1 

74. I is nf- of what number ? 

75. |- is ^ of what number ? 

76. |- is f of what number ? 

77. "^ is -f of what number ? 

78. 4i is Ts ^^ ^^^^ number ? 

79. If is y*^ of what number 1 

80. 1^ is 1^ of what number 1 

81. f-J i^ is y\ of what number ? 

82. If is III of what number ? 

83. -fr is ^Vt of what number 1 
^' ^f is fl of what number 1 

85. 14^ is -j^y of what number ? 

86. 28J is Tj^^ of what number ? 

87. 135|^ is y\ of what number t 

88. 384^ is ^3 of ^hat number ? 

89. 13^ is fll^ of what number ?" 

90. Divide 13^ | by f|-^. 

91. 18ff is 1^ of what number ? 

92. Divide 18ff by ^. 

93. 427f is V of what number 1 

94. Divide 42f by 2|, that is y. 
95; 384y\ is V of what number t 

96. Divide 384^ by 3f or V- 

97. 42 is f of what number ? 
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9S. How many times is f contained in 42 1 

99. Divide 42 by f . 

100. 3^ is f of what number ? 

101. How many times is j- contained in 3^ 1 

102. Divide 3^ by f 

103. 13| is y of what number ? 

104. How many times is 2f or y contained in 13f ? 

105. Divide 13| by 2f . 

106. A merchant sold a quantity of goods for $252.00, 
which was f of wj^at it cost him ? How much did it cost 
him, and how much did he gain ? 

107. A merchant sold a quantity of goods for $243.00, 
by which he gained ^ of the first cost. What was the first 
cost, and how much did he gain ? 

Note. If he gained | of the first cost, $243.00 must be 
I of the first cost. 

108. A merchant sold a quantity of goods fpr $3,846.00, 
by which bargain he gained ^ of the first cost. What was 
the fiist cost, and how much did he gain 1 ' 

109. A merchant sold a hhd. of wine for $108.43, by 
which bargain he gained ^ of the first cost.* What was the 
first cost per gallon ? 

110. A merchant sold a bale of cloth for $347.00, by 
which he gained ^^ of what it cost him ? How much did it 
cost him, and how much did he gain? 

Note. If he gained ^^ of the first cost, $347.00 must be 
1^ of the first cosU 

111. A merchant sold a quantity of fiour for $147.00, by 
which he gained f of the cost. How much did it cost, and 
how much did he gain ? 

112. A nierchant sold a quantity of goods for $6,487.00, 
by which he gained -f^ of the cost. How much did he gain? 

113. A mercfllitr. jC^ a quantity of goods for $187.00 by 
which he l&st ^ of the first cost. How much did it cost, and 
how much did he lose ? 

Note. If he lost ^ of the cost, $187.00 must be J of the 
cost. 

114. A merchant sold a. quantity of molasses for $258.00, 
by which he lost | of the cost. How much did it cost, and 
how much did he lose ? 
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115. A merchant sold a quantity of goods for $946.00^ by 
which he lost ^ of the cost. How much did he lose 1 

116. A merchant sold 3 hhds. of molasses for $67.23, by 
which he lost ^ of the first cost. How much did he lose ? 
How much on a gallon 1 

117. A merchant sold 93 yards of cloth for $527.43, by 
which he lost -^ of the cost. How much did he lose on a 
yardi 

118. A merchant sold a quantity of goods so as to gain 
943, which was f of what the goods cost him. How much 
did they cost ? 

119. A merchant sold a quantity of goods for $273.00, by 
which he gained 10 per cent, on the first cost. How much 
did they cost ? 

Note, 10 per cent, is 10 dollars on a 100 dollars, that is, ^^ 
10 per cent, of the first cost therefore is -^ of the first cost. 
Consequently $273.00 must be ^^ of the first cost. 

120. A merchant sold a quantity of goods for $135.00| 
by which he gained 13 per cent. How much did the goods 
cost, and how much did he gain ? 

121. A merchant sold a quantity of goods for $3,875 by 
' which he gained 65 per cent. How many dollars did he 

gain? 

122. A merchant sold a quantity of goods for $983.00, by 
which he lost 12 per cent. How much did the goods cost 
and how much did he lose ? 

Note. If he lost 12 per cent., that is -^, he must hare 
sold it for -^ of what it cost him. • 

123. A merchant sold 3 hhds. of brandy for $248.37, by 
which he lost 25 per cent. How much did the brandy cost 
him, and how much did he lose ? 

124. A merchant sold a quantity of goods for $87.00 more 
than he gave for them, by which he gained 13 per cent, of 
the first cost. What did the goods cost him, and how much 
did he sell them for 1 

Note. Since 13 per cent, is -f^^ $87 must be -j^ of the 
first cost 

125. A merchant sold a quantity of goods for $43.00 more 
than they cost, and by doing sp gained 20 per cent. How 
much did the goods cost him 1 

7* 
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1526* A merchant sold a quantity of goods for $137.00 less 
than they cost him, and by doing so lost 23 per cent. Hotr 
much did the goods cost, and how much did he sell them 
fori 

127. A has tea which he sells B for lOd. per lb. more tlian 
it cost him, and in return B sells A cambrick, which cost 
him 10s. per yd., for 123. 6d. per yard. The gain on each 
was in the same proportion. What did A's tea cost him 
per lb. ? 

Note, B gains 2s. 6d. on a yard, which is \ of the first 
cost, consequently lOd. must be j- of the first caot of the 
tea? 

128. C has brandy which he sells to D for 20 'cents per 
gal. more than it cost him ; and D sells C molasses which 
cost 23 cents per gal. for 32 cents per gal., by which D gains 
in the same proportion as C. How much did C's brandy 
cost him per gal. 1 

129. A pian being asked his age, answered, that if to his 
age ^ and ^ of 'his age be added, .the sum would be 121. 
What was his age ? 

130. A man having put a sum of money at interest at 6 
per cent., at the end of 1 year received 13 dollars for interest. 
What was the principal ? 

Note, Since 6 per cent, is yj^ of the whole, 13 dollars 
must be y^ of the principal. 

131. What sum of money put at interest for 1 year will 
gain 57 dollars, at 6 per cent. ? ^ 

132. A man put a sum of money at interest for 1 year, at 
6 per cent, and at the end of the year he received for prin- 
cipal and interest 237 dollars. What was the principal 1 

Note, Since 6 per cent, is yg^, if this be added to the 
principal it will make |^, therefore $237 must be |^ of 
the principal. When the interest is added to the principal 
tljie whole is called the amount, 

133. What sum of money put at interest at 6 per cent 
will gain $53 in 2 years ? 

Note. 6 per cent, for 1 year will be 12 per cent, for 2 
years, 3 per cent for 6 months, 1 per cent for 2 months, 

134. What sum of money put at interest at 6 per cent 
will gain $97 in one year and 6 months 1 
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135. What sum of money put at interest at 6 per cent 
will amount to $394 in 1 year and 8 months ? 

136. What sum of money put at interest at 7 per cent, 
will amount to £183 in 1 year ? 

137. What sum of money put at interest at 8 per cent, 
will amount to $137 in 2 years and 6 months ? 

138. Suppose I owe a man $287 to be paid in one year 
without interest, and I wish to pay it now ;.r how mujch ought 
I to pay him, when the usual rate is 6 per cent. ? 

Note. It is evident that I ought to pay him such a sum, 
as put at interest for 1 year will amount to $287. The 
question therefore is like those above. This is sometimes 
called discount, 

139. A man owes $847 to be paid in 6 months without 
interest, what ought he to pay if he pays the debt now, al 
lowing money to be worth 6 per cent, a year t 

140. A merchant being in want of money sells a note of 
$100, payable in 8 months without interest. How much 
ready money ought he to receive, when the yearly interest 
of money is 6 per cent. 1 

141. According to the above principle, what is the differ- 
ence between the interest of $100 for 1 year, at 6 per cent, 
and the discount of it for the same time T 

142. What is the difference between the interest of $500 
for 4 years at 6 per cent., and the discount of the sathe sum 
for the same time 1 
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Miscdlaneous Examples. 



In measuring surfaces, such as land, &c. a square is used 
as the measure or unit. A square is a figure with four equal 
sides, and the four corners or angles equal. The square is 
used because it is' more convenient ^ ' B 

for a measure than a figure of any 
other form. The figure a b c d is a 
square. The sides are each one inch, 
consequently it is called a square 
inch. A figure one foot long and one 
foot wide is called a square foot; a 
figure one yard long and one yard 
wide is called a square yard, &c. 
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I. If a figure oixe inch long and one inch wide contains 
one square inch, how many square inches does a figure one 
inch wide and two inches long contain ? How many square 
inches does a figure one inch wide and three inches long 
contain ? Four inches long 1 Five inches long ? Seven 
inches long 1 

3. In a figure 8 inches long and 1 inch wide, how many 
square inches 1 How many square inches does a figure 8 
inches long and 2 inches wide contain ? 3 inches wide ? 4 
inches wide ? 5 inches wide ? 8 inches wide ? 

3. If a figure 1 foot wide and 1 foot long contains 1 square 
foot, how many square feet does a figure 1 foot wide and 2 
feet long contain ? How many square feet does a figure 1 
foot wide and -3 feet long contain ? 5 feet long ? 9 feet 
long 1 15 feet long ? 

^ 4. In a figure 9 feet long and 1 foot wide, how many 
square feet 1 How many square feet does a figure 9 feet 
long and 2 feet wide contain 1 3 feet wide ? 5 feet wide 1 

7 feet wide ? 9 feet wide ? 

5. How many square inches does a figure 13 inches long 
and 1 inch wide contain ? 2 inches wide ? 3 inches wide ? 

8 inches wide ? 

6. How many square feet does a figure 16 feet long and 1 
foot wide contain ? 2 feet wide 1 3 feet wide 1 5 feet 
wide ? 8 feet wide ? 13 feet wide ? 

In the above examples supply yards, rods, furlongs, and 
miles, instead of inches and feet, and perform them again. 

7. What rule can you make for finding the number of 
square inches, feet, yards, d&c; in any rectangular figwe ? 

Note. A figure with four sides, which has all its angle.-/, 
alike or right angles, is called a rectangle, and a rectangle is 
called a square when all the sides are equal. 

8. How many square feet in a room 18 feet long and 13 
feet wide ? 

9. How many square feet in a piece of land 143 feet long 
and 97 feet wide ? 

10. How many square rods in a piece of land 28 rods 
long and 7 rpds wide ? 

II. A piece of land that is 20 rods long and 8 rods wide, 
or in any other form containing the same surface, is called 
an acre. How many square rods in an acre ? 




s^ 



XXIV. ARITHMETIC. 81 

12. How wide must a piece of land be that is 17 rods 
long to make an acre ? 

13. How many square inches in a square foot ; that is, in 
a figure that is 12 inches long and 12 wide ? 

14. How much in length, that is 8 inches wide, will make 
a square foot ? 

15. How many square feet in a square yard 1 

16. How many square yards in a square rod ? 

17. How many square inches in a square yard ? 

18. A piece of land 20 rods long and 2 rods wide, or in 
any other form which contains the same surface, is called a 
rood. How many square rods in a rood 1 

19. How many roods make an acre ? 

20. Find the numbers for the following table. 



SQUARE MEASURE. 

* square inches make 1 square foot 

square feet ' 1 square yard 

square yards or > 1 square rod, 

square fe^t ) perch, or pole 

square r9ds 1 rood 

roods 1 acre 

21. How many square inches in a square rod ? 

22. How many square yards in an acre 1 

23. How many square inches in an acre 1 

24. How many square feet in 1728 square inches 1 

25. In 286 square poles how many acres ? 

26. In 201,283,876 square inches, how many acres ? 

27. How many square rods in a square mile ? 

28. How many acres in a square miles ? 

29. The whole surface of the globe is estimated at about 
198,000,000 square miles. How many acres on the surface 
of the globe ? 

30. How many square inches in a board 15 inches wide 
and 11 feet long ? How many square feet 1 

31. How many acres in a piece of land 183 rods long 
and 97 rods wide 1 

32. How many square inches in a yard of carpeting that is 
2 ft. 3 in. wide 1 How manjj yards of such carpeting will it 
take to cover a floor 19 ft. 4 in. long and 17 ft. 2 in. wide 1 
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To measure solid bodies, such as timber, wood, &c., it is 
necessary to use a measure that has three dimensions, 
length, breadth, and depth, height, or thickness. For this a 
measure is used in which all these dimensions are alike. 
Take a block, for example, and make it an inch long, an 
inch wide, and an inch thick, and all its corners or angles 
alike ; this is called a solid or ctibic inch ; so a block made 
in the same way having each of its dimensions one foot, is 
called a solid or cubic foot. 

33. If a block 1 inch wide and 1 inch thick and 1 inch 
long contains 1 solid inch, how many solid inches does such 
a block that .is 2 inches long contain ? 3 inches long ? 4 
inches long ? 5 inches long ? 8 inches long'? 

34. How many solid inches does a block that is 1 foot 
long, 1 inch thick, and 1 inch wide contain 1 How many 
inches does such a block that is 2 inches wide contain 1 3 
inches wide ? 4 inches wide ? 5 inches wide 1 8 inches 
wide ? 

35. How many solid inches does a block 2 inches long, 2 
inches wide, and 1 iiich thick contain 1 2 inches thick ? 

36. How many solid inches does a block 4 inches long, 3 
inches wide, and 1 inch thick contain ? 2 inches thick ? 3 
inches thick ? 

37. How many cubic inches in a block 10 inches long, 8 
inches wide, and 1 inch thick 1 2 inches thick ? 3 inches 
thick ? 5 inches thick ? 7 inches thick ? 

38. How many cubic inches in a block 18 inches long,. 
13 inches wide, and 1 inch thick 1 5 inches thick ? 11 
inches thick ? 

In the above examples supply feet instead of inches, 
and do them over again. 

39. What rule can you make for finding the number of 
iolid inches or feet in any regular solid body ? 

40. How many solid inches in a block 12 Indies long, 12 
inches wide, and 12 inches thick ; that is, in a solid foot ? 

41. A pile.of wood 8 feet long, 4 feet wide, and 4 feet 
high, or in any other form containing an equal quantity, is 
called a cord of wood. How many solid feet in a cord 1 

42. Find the numbers for the following table. 



XXV. ARITHMETIC. 83 

SOUD OR CUBIC MEASURE. 

solid inches make 1 solid foot 

solid feet 1 cord of wood 

40 solid feet of round timber^ or ) , , , 

50 solid feet of hewn timber J i ton or loaa 

43. How many solid inches in a cord ? 

44. How many solid inches in a ton of hewn timber ? 

45. In 468,374 solid inches, how many solid feet 1 

46. How many feet of timber in a stick 28 feet long and 
11 inches square ? 

47. How many tons of timber in 2 sticks, each 25 feet 
Jong, 15 inches wide, and 11 inches thick ? 

^. A pile of wood 4 feet square and 1 foot long, or a pile 
containing 16 solid feet is called 1 foot of wood. How 
many such feet in a cord ? 

49. How many solid feet of wood in a pile 5 feet wide, 3 
feet high, and 23 feet long 1 How many feet of wood ? 
How many cords "? 

A few more examples of this kind will be found in deci- 
mals. 



XXV. In the following numbers, write the fractional 
part in the form of decimals. 

1. Twenty-seven and six tenths, 27y%. Ans. 27.6. 

2. Fourteen and seven hundredths. 14^^* 

Ans. 14.07. 

3. One hundred twenty-three, and eight thousandths. 
123j^. Ans. 123.00a 

4. One hundred and eight, and five tenths. 108^. 

5. Seventy-three, and nine hundredths. 7Sj^. 

6. Four, and six thousandths. -4^^^. 

7. Sixteen, and one thousandth, 16y^^. 

8. Six tenths. •^. 



9. Five hundredths, ^f^. 

10. Seven thousandths, -j^^^^^. 

11. Two ten thousandths, x^^t* 
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12. /fhree, and four tenths and two hundredths. ^^ and 

13. j\ are how many hundredths ? 

14. y^ andj-f^ are how many hundredths ? 

15. j\ are how many thousandths ? 

16. jl^ are how many thousandths 1 

17. ;X and y^ and -j^^ are how many thousandths ! 

18. Write 7^jp^ in the form of a decimal. 

19. ^ are how many ten-thousandths ? 

20. j^jf are how many ten-thousandths ? 

21. y/^Y are how many ten-thousandths ? 

^- fir* TTTr» tAt» and t^^J^t are how many ten-thoiik 
sandths ? 

23. Write fVimr ^^ t^® ^'^^^ o^ a decimal ? 
Write the fractions in the following numbers in the form 
of decimals. 



24. 13yVV. 

25. 21 
26. 



1 8_2 
19 5736 



27. 142 ^JA^- 



Oft 1-*3 



30. 193y^7^ 

31. 

32. 



R7 los 
^ ' ToOOOO* 



rooooo* 

3 507 

Tooinnr* 

807 
_ . . lOOOO* 

Change the decimals in the following numbers to com- 
mon fractions and reduce them to their lowest terms. 



33. 
34. 
35. 



Q.^ 40 6 
98^.600* 



36. 42.5. 

37. 84.25. 

38. 9.8. 

39. 137.16. 

40. 25.125. 

41. 18.625. 

42. 11.8642. 

43. 163.90064. 

44. 72.0065. 



45. 4.00025. 

46. 13.0060058. 

47. 0.75. 

48. 0.3125. 

49. .075. 

50. .00128. 

51. .00015. 

52. .000106. 

53. .1500685. 



XXVI* 1. A man purchased a barrel of dour for $7.43. ; 
5 gallons of molasses for $1,625; 3 gallons of wine for 
$4.87 ; 4 gallons of brandy for $7 ; 7 lbs. of sugar for 
$0.95 ; and 3 gallons of vinegar for $0.42. What did the 
whole amount to 1 

2. How many bushels of corn in 4 bags, the first contain- 
ing 2j\ bushels ; the second, 3^,^ ; the third, 3^^!^^ ; and 
the fourth, ^f^l 

Note. Write the fractions in the form of decinials. 
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3. A man bought four loads of hay, the first containiDg 
17| cwt. ; the second, 19^ cwt. ; the third, 24f cwt. ; and 
the fourth, 14j cwt. How many cwt. in the whole 1 

Note. In all the examples under the head of decimals, 
change the fractions and parts to decimals. 

4. A man raised wheat in five fields, in the first, 47-j^ 
bushels ; in the second, 94^\r ? in the third, 87^^ ; in the 
fourth, 143|^ ; and in the fifth 387 bushels. How many 
bushels in the whole ? 

5. A man bought a load of hay for G-^^* ; a load of oats 
for 7-^^. ; 3 bushels of corn for ^^. ; and a load of wood 
for ^j\£. How much did the whole come to ? 

6. Add together the following numbers, 38^1 ; 1386^ ; 

7. From a piece of cloth con.e'ning 47^ yards, a mer- 
chant sold 23/j. How much rnn,' ined unsold ? 

?. A man owing §2o3 paid $187,375, how much did he 
then owe 1 

9. A man owing 242^^^£. paid 187 f^^. How much 
did he then owe ? 

10. A merchant sold a barrel of flour for 2^^£. ; 5 gal- 
lons of mplasses for |-J^. ; and 6 gallons of wine for 2J|<£. 
In pay he received a load of wood worth 2y^. and 2 bush- 
els of wheat, worth \i£. and the rest in money ; how much 
money did he receive ? 

11. From 183f J^. take 87|^. 

12. From $382 take $48.25. 

13. From 1153f lb. take 684y*ylb. 

14. From 37^ tors ♦ake 28^ tons. 



BTultiplicntion of Decimals* 

XXVII. 1. A man bought 5 barrels of pork, at $17.43 
per barrel ; how much did it come to ? 

2. What cost 8 yards of cloth, at $7,875 per yard ? 

3. How many bushels of meal in 14 sacks, containing 
4.37 bushels each ? 

4. How much hay in 8 loads, containing 24.35 cwt. each ? 

5. IIow much cotton in 17 bales, containing 4^ cwt. each 1 

6. How many cwt. of hay in 14 loads, containing 23.25 
cwt. each 1 

8 
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7. Multiply 42.62 by 38. 
a Multiply 137.583 by 17. 
9. Multiply 13.946 by 58. 

10. Multiply 2.5837 by 16. 

11. Multiply .464 by 27. 

12. Multiply .0038 by 9. 

13. If a barrel of flour cost $5, what cost .6 of a barrel ? 

14. At $90 per hhd., what cost .7 hhd., that is, -rV of a 
hdd. ? 

15. At $45 per hhd., what cost .8 hhd., that is, -^ of a 
hhd. of gin ? 

16. At $20 per hhd., what cost 2.9 hhds., that is 2^ hhds. 
of molasses ? 

17. At $25 per ton, what cost 7.6 tons of hay ? 

18. At $95 per ton, what cost 3.7 tons of iron ? 

19. At $32 per ton, what cost 14.25 tons of logwood ? 

20. At $220 per ton, what cost 19.47 tons of hemp ? 

21. At $57 per ton, what cost 3.5 tons of alum ? 

22. At $45 per thousand, what cogt 2.5 thousands of 
•taves ? 

23. What IS .5 of 128 1 

24. What is .25 of 856? 

25. What is .125 of 856 ? 

26. What is .287 of 248^? 

27. Multiply 2487 by .287. 

28. Multiply 4306 by 3.5. 

29. Multiply 87 by 2.8. 

30. Multiply 1864 by 3.25. 

31. Multiply 30067 by 1.3873. 

32. Multiply 10372 by 6^=6.5. 
^33. Multiply 468 by 7^=7.25. 

34. Multiply 46800 by 13f . 

35. Multiply36038by IJ. 

36. Multiply 130407 by 5^?^ . 

37. At .3 of a dollar a gallon, what cost .2 of a gallon ol 
molasses ? 

38. What is .2 of .3, that is ?^ of ^^ T 

39. Multiply .3 by .2. 

40. At $.90 per g^lon, what cost .4 of a gal. of wine ? 

41. At $.25 per 1& what cost 2.8 lb. of butter ? 

42. At $.36 per lb., what cost 4.5 lb. of sperm candles ? 

43. At $.47 per piece, what cost 4.3 pieces of nankin \ 

44. At $5.37 per yard, what cost T.4 yards of cloth 1 
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45. At $13.50 per bbl., what cost 14^ bbls. of pork ! 

46. At $25.45 per ton, what cost 18f tons of hay ? 

47. At $140.50 per ton, what cost IBj^ tons of potashes t 

48. If an orange is worth $.06, what is .3 of an orange 
worth 1 

49. If a bale of cotton contains 4.37 cwt, what is .45 of a 
bale? 

50. Multiply 4.5 by 2.3. 

51. Multiply 13.43 by 1.4. 

52. Multiply 43.25 by .8. 

53. Multiply 284.43 by 1.02. 

54. Multiply 18.325 by 1.3a 

55. Multiply 6.4864 by 2.03. 

56. Multiply 14.00643 by .5. 

57. Multiply 3.400702 by 1.003. 

58. Multiply 1.006 by .002. 

59. Multiply 1.0007 by .0003. 

60. Multiply .3 by .2. 

61. Multiply .04 by .2. 

62. Multiply .003 by .01. 

63. Multiply .0004 by .025. 

64. Multiply -0107 by .00103. 

65. Multiply 1.340068 by 1.003084 



Miscellaneous Examples. 

1. At $12 per cwt. what cost 5 cwt. 3 qrs. of sugar t 

Note, 5 cwt. 3 qrs. is 5^ cwt., that is 5.75 cwt. 

. 2. At $25 per cwt., what cost 37 cwt. 3 qrs. 14 lb. of to- 
bacco? 

Note. The quarters and pounds may first be reduced to 
a common fraction and then to decimals. 3 qrs. 14 lb. are 
98 lb., that is y^g- of 1 cwt., and tV5=.875 ; therefore, 37 
cwt 3 qrs. 14 lb. is equal to 37.875 cwt. ;^this multiplied by 
25 gives $946,875. 

3. What cost 5 cwt. 2 qrs. 19 lb. of raisins, at $11 per 
cwt. ? 

4. What cost 13 cwt. 1 qr. 15 lb. of iron, at $4.27 per 
cwt ? 
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Note. 13 cwt. 1 qr. 15 Ib-^lOrV^a cwt.=13.383+cwt. 
This multiplied by $4.27 gives $57.14541. Observe, that 
there must be as many decimal places in the product as in 
the multiplicand and multiplier together. In this instance 
there are five places. It is not necessary to notice any thing 
smaller than mills in the result, therefore $57,145 will be 
sufficiently exact for the answer. 

5. What cost 12 cwt. qrs. 19 lb. of rice, at $3.28 per 
cwt. ? 

6. What cost 13 cwt. 2 qrs. 4 lb. of hops, at $5.75 per 
cwt. 

7. What cost 3 hhds. 43 gal. of wine, at $98 per hhd. ? 

Note. 3 hhds. 43 gal. is 3^-^ hhds. ; this reduced to a de- 
cimal is 3.683 hhds., nearly. 

8. What cost 17 hhds. 1& gal. of molasses, at $23.25 per 
hhd.? 

9. What cost 13 hhds. 53 gal. of gin, at $47,375 per 
hhd.? 

10. What cost 4 hhds. 27 gal. 3 qts. of brandy, at $108.42 
per hhd. ? 

11. Express in decimals of an cwt. the quarters, pounds, 
and ounces in the following numbers : — 3 cwt. 2 qrs. 22 )b. ; 
17 cwt. 1 qr. 1 1 lb. 5 oz. ; 4 cwt. qr. 16 lb. 3 oz. 

12. Express in decimals of a hogshead the gallons, "fuarts, 
pints, d&c. in the following numbers : — 43 hhds. 17 gal. 2 
qts ; 14 gal. 6 qts. 1 pt. ; 7 hhds. gal. 3 qts. 1 pt. 

13. What cost 8 gal. 3 qts. 1 pt. of gin, at $0.43 per gal. ? 

14. What cost 17 lb. 13 oz. of sugar, at $0.12 per lb. ? 

15. What cost 231b. 7 oz. of sugar, at $11.43 per cwt. ? 

16. What cost 11 gals. 2 qts. of brandy, at the rate of 
$98.48 per hhd. ? 

17. What cost 17 yds. 3 qrs. 2 nls. of broadcloth, at $7.25 
per yard ? 

18. What cost 2 qrs. 3 nls. of broadcloth, at $6.42 per 
yard? 

Express the fractions in the following examples in deci- 
mals. 

19. What part of 1 yd. is 3 qrs. 2 nls. ? 

20. What part of 1 yard is 1 qr. 3 nls. ? 

21. What part of 1 lb. Avoirdupois is 13 oz.t 

22. What part of 1 qr. is 17 lb. ? 

23. What part of 1 qr. is 13 lb, 5 oz, ? 
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24. What part of a day is 6 hours 1 

25. What part of a day is 16 h. 25 min. t 

26. What part of a day is 13 h. 42 min. 11 sec. 1 

27. What part of an hour is 47 min. t 

28. What part of an hour is 38 min. 47 sec. ? 

29. What part of a rod is 13 ft. 1 

30. What part of 1 ft. is 2 in. 1 
31 What part of 1 ft. is 7 in. ! 

32. What part of a rod is 7 ft. 4 in. ? 

33. What part of a mile is 7 rods, 13 ft. t 

34. What part of 1^. is 13s. 6d. ? 

35. What part of Is. is 5d. 1 qr ? 

36. What part of i£. is lis. 5d. 3 qr. ! 

37. At 2^. 5s. per cwt, what cost 5 cwt. 3 qrs. of rai- 
fins ? « 

Note. 2£. 5s.=2.25e£., and 5 cwt. 3 qr8.=5.75 c\^t. 
Uultiplying these together, the result is 12.9375^. The 
decimal part of this result may be changed to shillings, and 
pence again. .9375<£. is .9375 of 20 shillings ; therefore if 
we multiply 20 shillings by .9375^ or, which is the same 
thing, if we multiply .9375 by 20, we shall obtain the answer 
in shillings and parts of a shilling. This is evident also 
from another course of reasoning. .9375<£. is now in pounds ; 
if it be multiplied by 20 it will be reduced to shillings. 
.9375 
20 



18.7500 The result is 18 shillings and .75 of a shil- 
ling, which may in like manner be reduced to pence by mul- 
tiplying it by 12. 
.75 
12 

9.00 The result is 9d.~ The answer, therefore, 
is 12£. 18s. 9d. 

38. What cost 3 cwt. 2 qrs. 7 lb. of hops, at 2£. 3s. 6d. 
per cwt ? 

39. What cost 17 yds. 2 qrs. 2 nls. of broadcloth, at 2£. 
&. 7d. per yard ? 

40. What cost 8 cwt 1 qr. 13 lb. of wool, at S£. 7s. 6d. 
per cwt 1 

41. What cost 3 hhds. 43 gals, of wine, at 32£. 14s. 8d. 
per hhd. ? 

8* 

\ 
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42. How many cwt. of raisins in 7^ casks, each cask con- 
taining 2 cwt. qrs. 25 lbs ? 

Note. 7J=7.6 and 2 cwt. 0. qrs. 25 ib.=2.2232+ cwt. 
These multnlied together produce 16.8957 cwt. The frac- 
tional part oi' this may be changed to quarters, pounds, d^^c. 
as the fractions in the last examples were changed to shil- 
lings and pence. .8957 cwt. is .8957 of 4 quarters, or it is 
hundred-weights and may be reduced to quarters and pounds 
by multiplying by 4, and by 28. 
.8957 



3.5828 

28 



The result is 3 qrs. and a fraction. 

46624 Then multiply .5828 qrs. by 28, it 

11656 gives 16 lb. and a fraction of a 

pound. Multiplying .3184 lb. by 

16.3184 16, it gives 5 oz. and a fraction of 

16 an ounce. 



19104 
3184 



5.0944 
The answer is 16 cwt. 3 qrs. H5 lb. 5y\y oz. nearly. The 
same result may be obtained by changing the decimal .8957 
cwt. to a comtnon fraction, and proceeding according to the 
method given in Art. XVI. 

43. How many cwt. of cotton in 5| bales, each bale con- 
taining 4 cwt. 3 qrs. 7 lb. ? 

44. How many cwt. of coffee in ]3| bags, each bag con 
taining 1 cwt. 3 qrs. 15 lb. ? 

45. Find the value of .387^^. in shillings, pence, and far 
things. 

46. Find the value of .9842<£. in shillings, pence, and far- 
things. 

47. Find the value of .583 cwt. in quarters, pounds, &c. 

48. Find the value of .23 q^vt. in quarters, pounds, &c. 

49. Find the value of .73648 cwt. in quarters, pounds, 
&c. 

50. Find the value of .764s. in pence and farthings. 

/.-' ■ 
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51. Find the value of .3846 qr. in pounds and ounces. 

52. Reduce 3.327 qrs. to pounds. 

53. Reduce 4.684(£. to pence. 

54. Find the value of .346 of a day in hours, minutes, &c. 

55. Find the value of .5876 of an hour in minutes and 
seconds. 

56. Express in decimals of a foot the inches in the follow- 
ing numbers : — 3 ft. 6 in. ; 4 ft. 3 in. ; 7 ft. 9 in. ; 3 ft. 8 
in. ; 5 ft. 7 in. ; 9 fl. 10 in. 

57. Find the value of .375 ft. in inches and parts. 

58. Find the value of .468 of a square foot in square 
inches. 

59. Find the value of .8438 of a solid foot in solid inches. 

60. How many square feet in a board 9 in. wide and 15 
ft. 3 in. long. 

Change the inches to decimals of a foot Since the an- 
swer will be in square feet, it will be necessary to find the 
value of the decimal in square inches. In general, however, 
it will be quite as convenient to let the answer remain in de- 
cimals. The answer is 11.4375 fl. It will be sufficiently 
exact to call it 11.4 fl. 

61. How many square feet in a floor 14 ft. 7 in. wide and 
19 ft. 4 in. long ? 

62. How many square feet in a board 1 ft. 8 in. wide and 
17 ft. 10 in. long. 

63. How many solid feet in a stick of timber 28 ft 4 in. 
long. 1 ft. 2 in. wide, and 11 in. deep ? 

Note. In questions of this kind it will generally be most 
convenient to change the inches to. decinials of a foot, he- 
cause wh%uv the whc • for i year, what would be i — bers \vt 
come very large ami^Qilj years ? For 4 years ? 
generally, and hundredths inliirawhat would be the rate per 
ficiently exact for common purposes.^ For 4 months ? For 
timber, boards, wood, &c. would find it ext;? For 7 month>-t 
to have their rules divided into tenths of a foot, instead of 
inches. 

There is a method of performing examples of this kind 
called duodecimals, which will be explained hereafter, but it 
is not so convenient as decimals. . 

64. How many solid feet in a pile of wood 4 ft. 2 in. wide^ 
3 ft 8 in. high, and 13 ft. 4 in. long ? 

It has been already remarked that in interest, discount 
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commissions, &c. 6 per cent, 7 per cent., d^c. signifies y^, 
y^, &c. of the sum. This may be written as a decimal 
fraction. In fact this is the most proper and tke most con- 
venient way to express, and to use it. 1 per cent, is .01 ; 
2 per cent, is .02 ; 6 per cent, is .06 ; 15 per cent, is .15 ; 
6^ per cent, is .065, &c. This manner of expressing the 
rate will be very simple in practice, if care be taken to point 
the decimals right in the result. 

65. A commission merchant sold a quantity of goods 
amounting to $583.47, for which he was to receive a com- 
mission of 4 per cent How much was the amount of the 
commission ? 
583.47 
.04 



$23.3388 Ans. 
There are two decimal places in each factor, consequently 
there must be four places in the result The answer is 
$23.34 nearly. 

66. What is the commission on $1358.27, at 7 per cent. ! 

67. What is the commission on $1783.425, at 5 per cent t 

68. A merchant bought a quantity of goods for $387.48, 
and sold then? so as to gain 15 per cent. How much did he 
ga'n, and for how much did he sell the goods 1 

69. What is the insurance of a ship and cargo, worth 
$53250, at ^ per cent. 1 

Note. 2^ per cent is equal to .025, for 2 per cent is .02, 
and ^ per cent, is ^ of an hundredth, which is 5 thousandths. 

70. What* ^ n^'^ \ • 't<> u books, of which the 
43. «iOW many cwt of cotton m 5f ba^ . 

• -. 1 ««t* Q nrc ir before castmg the duties. 10 per 

makes |l%.107rThe duties must be reckoned on $173,107. 
When the duties are stated at 15 per cent, they will actually 
be 16J per cent, on the invoice ; because 15 per cent on , 
-5^ will amount to 1^ per cent on the whole. It will be 
most convenient generally to reckon the duties at 16J per 
cent., instead of ^ding ^ of the sum and then reckoning 
them at 15 per cent. When the duties are at any other rate, 
the rate may be increased -^ of itself, instead of increasing 
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,e iavoi<^^ ^f^* For instance, if the rale is 10 per cent, call 
11 P^^ S^^'' " ^^ '**® 's 14 per cent, call it 15^-^ per 
!ent., tbei^^be multiplier will be .15^. If the rate is 12^ 
>eTce»t-> ^^at IS, .lii5, ^ of this is .0125, which added to 
ll^ inals-^^ .1375 for the multiplier. 

71. Wl^^t is the duty on a quantity of tea, of which the 
invoice is *2l5.17, at 5XS j^x cent. ? 

72. Wl^at^s the duty ot a quantity of wine, of which the 
invoice is ^^{^ . aj^ jj€r cent. ? 

73, Wbat IS liifj^ .^on ^ quantity of saltpetre, of which 
tbe invoice is $1157, at 1\ per cent. ? 

74. Imported a quantity of hemp, the invoice of which 
was $1850, the duties 13|^ per cent. ' What did the hemp 
amount to after the duties were paid ? 

•75. Bought a quantity of goods for $.58.43, but for cash 
the seller made a discount of 20 per cent. What did the 
goods amount to after the discount was made ? 

76. A merchant bought a quantity of sugar for $183.58, 
but being damaged h^ sold it so as to lose 7-J- per cent. 
How much did he sell 'it for ? 

77. Bought a book for $.75, but for cash a discount of 
20 per cent, w^as made. What did the book cost ? 

78. Bought a book for $4,375, but for cash a discount 
of 15 per cent, was made. How much did the book cost ? 

79. What is the interest of $43.25 for 1 year, at 6 per 

cent. ? 

80. What is the interest of $183.58 for I'year at 7 per 

cent. ? 

81. At 6 per cent for 1 year, what would be the rate per 
cent, for 2 years ? For 3 years ? For 4^years 1 

82. At 6 per cent, for 1 year, what would be the rate per 
\^nt. for 6 months ? For 2 months 'j For 4 months ? For 

1 month 1 For 3 months ? For 5 months ? For 7 months ? 
For S months ? For 9 months ? For 10 months ? For 11 
months ? 

83. At 6 per cent, for 1 year, what would be the rate per 
cent, for 13 months ? For 14 months ? For 1 year and 5 
months ? 

84. If the rate for 60 days is 1 per cent., or .01, what i^ 
the rate for 6 days? For 12 days? For 18 days? For 
24 days? For 36 days ? For 42 days ? For 48 days ? For 
54 days ? 
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Note. The interest of 6 days is -^ per cemt., that is .001. 
The interest of I day therefore will be ^ of -jUg., or ^ per 
cent., or .00016. The rate for 2 days twice as much, &c. 
In fact the rate for the days may always be foifmd by divid- 
ing the number of days by 6, annexing zeros ilf necessary, 
and placing the first figure^ in the place of tho^tsandths, if 
the number of days exceeds 6. \ 

85. What is the interest of $^.23 for 2 moijths, at 6 per 
cent. ? i^ 

Note, When the rate per cent^asta*'.d without men- 
tioning the time, it is to be underaidSL^wir 1 year, as in the 
following examples. 

86. What is the interest of $27.19 for 4 months, at 6 per 
cent. 1 

87. What is the interest of $147.96 for 6 months, at 6 
per cent. ? 

88. What is the interest of $87,875 for 8 months, at 6 
per cent. 1 

89. What is the interest of $243.23 for 14 months, at 6 
per cenl. ? -"^ 

90. What is the interest of $g84.^5 for 3 months, at 6 
per cent. 1 " ^ 

91. What is the interest of $28.14^ for 5 months, at 6 per 
cent. ? 

92. What is the interest of $12.18 for 7 months, at 6 per 
cent, t 

93. What is the interest of $4.38 for 9 months, at 6 per 
cent. ? 

94. What is the interest of $15,125 for 11 months, at 6 
per cent. 1 

95. What is the interest of $127.47 for 2 months and 12 
days, at 6 per cent. ? 

96. What IS the interest of $873.62 for 4 months and 24 
days, at 6 per cent. ? 

97. What is the interest of $115.42 for 7 months and 15 
days, at 6 per cent. ? 

98. What is the interest of $516.20 for 11 months and 
23 days, at 6 per cent. ? 

99. What is the interest of $143.18 for 1 year, 7 months, 
and 14 days, at 6 per cent. ? 

100. A gave B a note for $357.68 on the 13th Nov. 
1819, and paid it on the 11th April, 1822, interest at 6 





4. 
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per cent. ^How much was the principal and interest to- 
gether at the time of payment t 

101. A note for $B43.43 was giYeh 5th July, 1817, and 
paid 14th April, 1822/ interest at 6 per cent. How much 
did the principal and interest amount to ? 

102. A note was gi?en 7th March, 1818, for $587 ; a 
payment was made 19th May, 1819, of 1 53, and the rest 
was paid 11th Jan. 1820. What was the interest on the 
note ? 

103. What is the interest of $157 for 2 years, at 5 per 
cent. ? 

104. What isjthe interest of 13£. 3s. 6d. for 1 year, at 
6 per cent. ? -^ . 

Note, If the shillings be reduced to a decimal of a pound, 
the operation will be as simple as on Federal money. The 
following is a -more simple method of changing shillings to 
decimals, than the one given above. -fV 9^^^ of 20s. is 2s., 
therefore every 2s. is j\f£. or .1<£. Every shilling is j^; 
that is iff^* or .05<£. ; 3s. then is .l£, and .05i£., or .15^. 

In Ix. there are 960 farthings. 1 farthing then is ^^ of 
l£. 6d. is 24 farthings, consequently -/^ of a <£. These 
are rather larger than thousandths, but they are so near 
thousandths that in small numbers they may be used as thou- 
sandths, -f^^.zzz-^^, when reduced, and yffgr^.zz:^^., 
so that 24 farthings are exactly yl^iH^* or .()25^. If the 
number of farthings is 13 they will be -j^^z^* suid rather 
more than \ of another thousandth. This may be called 
T7V7 or .014, and the error will be less than ^ of y^^^^. If 
the number of farthings be less than 12 they may be called 
so many thousandths, and the error will be less than \ of 
iVtht- If the number of farthings is between 12 and 36 add 
1 to them, if more than 36 add 2, and call them so many 
thousandthi^ ^ and the result will b^ correct within less than 
f of^-Ts^ 43 farthings make 1 shilling, therefore there 
will never be occasion to use more than this number. From 
the above observations we obtain the following rule. Call 
every two shillings one tenth of a poUndj evert/ odd shilling 
Jive hundredths f and the number of farthings in the pence 
and farthings so many thousandths, adding one if the num^ 
her is^etween twelve and thirty-six, and two if more than 
thirty'Six. 

It will be well to remember this rule, because it will Im 
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useful in many instances, particularly in changing English 
money to dollars and cents, and the contrary. 

13<£. 3s. 6d. then is reduced as follows : 2s.=.l^. ls.= 
.05^. and 6d.=24 farthings=.025£. and the whole is equal 
to <£13.175. 

13.175 
.06 



£ .79050 Ans. 
To change the result to shillings and pence it is necessary 
to reverse the ahove operation. The .7 or -/^ are 14s. The 
.09 or -5-1^^ are ^f^-f^. The -^ are Is. and the -^ are 
1777) ^^ ^^ farthings ; then taking out 2, because the num- 
ber is above 36, we have 38 farthings, or 9d. 2qr. ; and the 
whole interest is 15s. 9d. 2qr. 

105. What is the interest of 13<£. 15s. 3d. 2 qr. for 1 year 
and 6 months, at 6 per cent. 1 

106. What is the interest of 4.£. lis. 8d. Iqr. for 9 months 
and 15 days, at 6 per cent. ? 

107. What is the interest of VS7£, Os. 9d. from 13th May, 
1811, to ,19th July, 1815, at 6 per cent. ? 

108. What is the interest of 137.^. 17s. 2d. from 11th 
Jan. 1822, to 15th August, at 6 per cent. ? 

109. What is- the interest of 11 £. 9s. from 1st June, 
1819, to 17th Aug. 1820, at 6 per eent. ? 

110. What is the interest of 13s. 4d. itom 17th June, 
J 818, to 28th Aug. 1821, at 6 per cent. ? 

111. What is the intefrest of 4s. 8d. 2qr. for 7 months and 
3 days, at 6 per cent. ? 

112. What is the commission on 143<£. 13s., at 5 per cent. ? 

113. What is the duty on a quantity of goods, of which 
the invoice is 257^. 19s. 4d., at 15 per cent. 1 

N. B. The above examples in pounds, shillings, &c. ap- 
ply equally to English and to American money. 



Division of Decimals, 

XXVIII. 1. If 5 barrels of cider cost $18.75, what is 
that per barrel ? 

2. A man bought 17 sheep for $98.29, what was the ave- 
ra|re price ? 



i 
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3. Divide $183,575 equally among 5 men* How much 
will each have ? 

4. Divide 7.5 barrels of flour equally among 5 men< How 
much will they have apiece ? 

- 5. Divide 11.25 bushels of corn equally among 8 men. 
How much will they have apiece ? 

6. A man. travelled 73.4S7 miles in 15 hours ; what was 
the average distance per hour ? 

7. At 28i^. 5s. 8d. per ton, what cost 1 cwt« of iron ? 

8. If a ship and cargo are worth 1253£, 6s. 4d., what it 
the man's share who owns ,*j of her ? 

9. What is A of 49.376 I 

10. What is ^ of 583.542 ? 

11. What is yV of 13.75 ? 

12. What is y| J of 387.65? 

13. Divide 13.8468 by 4. 

14. Divide 1387.35 by 48. 
15 Divide 158.63f^ by 113. 

16. Divide 12.4683 by 27. 

17. Divide 1.384 by 15. 
la Divide .7376 by 28. 

19. Divide .6438 by 156. 

20. Divide 1.5 by 58. 

21. Divide .4 by 13. 

22. Divide .0346 by 27. 

23. Divide .003 by 43. 

24. Divide 1.06438 by 1846. 

25. Divide 13.84783 by 137648. 

26. At $1.37 per gallon, how many gallons of wine may be 
bought for $37 ? 

27. At $.34 per bushel, how many bushels of oats may 
be bought for $24 ? 

29. At $.165 per lb., how many lb. of raisins may be 
bought for $3 ? 

30. At $.03 apiece, how many lemons may be bought for $5 ? 

31. If 1.75 yards of cloth will make a coat, how many 
coats may be made from 38 yards ? 

32. If 1.3 bushels of rye is sufficient to sow an acre of 
ground, how many acres will 23 bushels sow ? 

33. If 18.75 bushels of wheat grow on 1 acre, how 
many acres will produce 198 bushels, at that rate ? 

34. If a man travel 5.385 miles in an hour, in how manj 
lours will he travel 83 miles at that rate 1 

Q 
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35. If 38. will pay for 1 day's work, how many days' 
work may be had for 13s. 1 

36. If 5s. 8d. will pay for 1 day's work, how many days' 
work will l\£. pay for ? 

37. At 8s. 3d. per gallon, how many gallons of wine may 
be bought for \S£. 1 

38. If 2.5 barrels of cider cost $7, what is that per bar 
rel? 

39. If 1.5 barrel of flour cost $10, what is that, per bar 
rell 

40. If 2.75 firkins of butter cost f 23, what is that per 
firkin ? 

41. If 3.375 barrels of beer cost $14, what is that per 
barrel? \ 

42. If 13.16 bushels of wheat cost 6£., what is that pfcr 
bushel 1 • \ 

43. If .8 of a yard of cloth cost $2, what is that per yard 1 

44. If .35 of a ton of hay cost $8, what cost a ton ? i 

45. If .846 of a barrel of flour cost 32 shillings, whkt 
will a barrel cost at that rate ? 

46. If .137 of a ton of iron cost 52 shillings, what will I 
ton cost 1 

is 1.3 contained in 18 ? 
is 3.25 contained in 39 ? 
is 4.75 contained in 180 ? 
is 16.375 contained in 4,876 ? 
is 24.538 contained in 63 ? 
is 1.372 contained in* 14 ? 
is 4.1357 contained in 15 ? 
is .3 contained in 3 ? 
is .04 contained in 4 ? 
is .13 contained in 8 ? 
is .385 contained in 17 ? 
is .0684 contained in 47 1 
is .0001 contained in 53 ? 

60. How many times is .0005 contained in 127 ? 

61. 3 is .3 of what number ? 

62. 4 is .04 of what number 1 

63. 8 is .13 of what number ? 

64. 17 is .385 of what number ? 

65. 47 is .0684 of what number ? 

66. 53 is .0001 of what number ? ' 

67. 127 is .0005 of what number ? 



47. How many times 

48. How many times 

49. How many times 

50. How many times 

51. How many times 

52. How many times 

53. How many times 

54. How many times 

55. How many times 

56. How many times 

57. How many times 

58. How many times 

59. How many times 
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68. How many times is .0035 eontained in 67 1 

69. 67 is .0005 of what number ? 

70. Divide 156 by 4.35. 

71. Divide 38 by 13.56. 

72. Divide 23 by 1.3846. 

73. Divide 7 by 8.4. 

74. 7 is what part of 8.4^ 

75. Divide 3 by 5.8. 

7& 3 is what part of 5.8 ? 

77. Divide 8 by 17.37. 

78. 8 is what part of 17.37 1 

79. Divide 23 by 120.684. 

80. 23 is what part of 120.684 ? 

81. Divide 14 by .7. 

82. Divide 130 by .83. 

83. Divide 847 by .134. 

84. Divide 8 by .0645. 

85. Divide 3 by .00735. 

86. Divide 1 by .005643. 

87. Divide 157 by .00001. 

88. At $2.75 per gallon, how many gallons of wine may 
be bought for $56.03 ? 

89. At 17.375 shillings per gallon, how many gallons of 
wine may be bonght for 42.25 shillings ? 

^. At 16s. 4d. per gallon, how many gallons of In^ndy 
may be bought for 4£. 7s. ? 

91. At 2£. 3s. 4d. per barrel, how many bajrrels of flour 
may be bought for 32^. 7s. 6d. ? 

92. If 3.75 barrels of flour cost $25.37, how much is that 
per barrel 1 ^ • 

93. If 5.375 barrels of cider cost 4^. 4s., what is that per 
barrel 1 

94. If .845 of a yard of cloth cost $5.37, what iis thftt per 
yard? 

95. If f of a ton of iron cost $60.45, what cost 1 ton! 

96. How many times is 13.753 contained in 42.7 ? 

97. How many times is 1.468 contained in 473.75 1 

98. How many times is .7647 contained in 13.42 ? 

99. How many times is .0738 contained in 1.6473 1 

100. 1.6473 is .0738 of what number ? 

101. How many times is .001 contained in .1 ? 

102. .1 is .001 of what number 1 

103. How many times is .002 contained in «0l t 
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104. .01 is .002 of what number ? 

105. How many times is .002 contained in .002 ? 

106. .002 is .002 of what number 1 

107. Divide 31.643 by 2.3846. 

108. Divide 2.4637 by .6847. 

lOp. If 1 lb. of candles cost $.14, how many lb. may be 
bought for $1,375 T 

110. If 4.5 yards of cloth cost $28.35, how much is that 

per" yard? 

111. If 3.45 tons of hay cost 22.£. 7s. 5d., how much i« 

that per ton ? 

112. At 3s. 8d. per bushel, how many bushels of barley 
may be bought for 3<£. 5s. 7d. 1 

113. If 47.25 bushels of barley cost 15jf. 178. 5d.. what 
is that per bushel ? 

114. If 15 cwt. 3 qr. 14 lb. of iron cost 17e£. 14s. 8d.,. 

what is that per cwt. 1 

115. If .35 of a ton of iron cost 10.£. 3s. 5d., what cost a 

ton at that rate ? 

116. Divide 16.4567 by 2.5. 

116. Divide 137.06435 by 3.25. 

117. Divide 105.738 by .3. 

118. Divide 75.426 by .1. 

119. Divide 1.76453 by 1.3758. 

120. Divide .78357 by .001. 

121. Divide .073467 by .005. 

122. Divide .007468 by .0075. 

123. How many times is .037 contained in 1.04738? 

124. 1.04738 is .037 of what number ? 

125. How many times is .135 contained in 13.4073 1 

126. 13.4073 is .135 of what number ? 

127. Divide 13.40764 by 123.725. 

128. Divide .406478 by 135.407. 

In the following examples express the division ui the form 
of a common fraction, and reduce them to their lowest teroM. 

129. Divide 17.57 by 14.23. 
13a Divide 3.756 by 5.873. 

131. Divide .6375 by .5268. \ 

132. Divide 3.45 by 2.756. 

133. Divide 1.6487 by 2.35. 

134. Divide 113.45 by 21.4764* 
JS5, Divide .7384 by .37. 
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136 Divide .007 by .5. 

137. Divide .647387 by .0042. 

138. Divide .53 by .00067. 

139. Divide .003 by 0.00001. 

140. 3.5 is what part of 7.8 1 

141. 13.76 is what part of 17.5 ? 

142. 7.0387 is what part of 42.95 1 

143. 1.5064 is what part of 8.944783 ? 



ARscellaneoiis Examples. 

1. If 1.4> cwt. of sugar cost $10.09, what will 9 cwt, 3 
qrs. cost ? 

2. If 19| yards of cloth cost $128.35, what will 13 yds. 3 
qrs. cost ? 

3. If 23^ yds. of riband cost $5|, what will 34} yds. cost 1 

4. If 3 cwt. 2 qrs. 14 lb. of sugar cost $38.5§ what will 
19 cwt. 1 qr. 17 lb. cost ? 

5. If ^ cwt of tobacco cost 4£. 18s., how much may bo 
bought for ia£. 17s. 8d. 1 

6. Sold 75} chaldrons of lime, at lis. 6d. pef chaldron , 
how much did it come to ? 4 

7. A goldsmith sold a tankard for 10<£. 13s., at the rate 
of 5s. 6d. per oz.; how much did it weigh? * 

8. Goliah the Philistine is said to have been 6^ cubits 
high, each cubit being 1 ft. 7.168 English inches; what was 
his height in English feet ? 

9. How many yards of flannel that is 1 English ell wide 
will be sufficient to line a cloak containing 8^ yds., that is } 
yd. wide 1 

10. I agreed for a carriage of 2.5 tons of goods 2.9 miles, 
for .75 of a guinea ; what is that per cwt. for 1 mile ? 

11. If a traveller perform a journev in 35.3 days, whea 
the days are 11.374 hours long ; in hovE^^any days will he 
perform it, when the days are 9.13 hours long ? 

12. If 12 men can do 125 rods of ditching in 65f Jays; 
in how many days can they do 242^ rods 1 

13. IHa room 18 fl. 6 in. long, and 14 ft. 9 in. wide, how 
many square feet 1 In a yard of carpeting that is 2 ft. 8 in. 
wide, how many square feet ? How many yards of such car- 
peting will cove? the above mentioned floor 1 

9* 
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14. How many yards of carpeting that is 1^ yd. wide will 
cover a floor .22 ft. 7 in. long, and 19 ft. 8 in. wide 1 

15. How many feet of boards wilt it take to cover the 
walls of a house 32 ft. 8 in. long, 26 ft. 4 in. wide, and 26 
ft. 5 in. high ? How much will they cost at $3.50 per 1000 
feet? 

16. How many feet will it take to cover the floors of the 
above house ? 

17. If 1000, or a bunch, of shingles will cover 10 feet 
square, how many bunches will it take to cover the roof of 
the above house, allowing the length of the rafters to be 16 
ft. 5 in. ? 

18. In a piece of land 37f rods long, and 32f rods wide^ 
how many acres ? 

19. What will a piece of land, measuring 57 ft. in length^ 
and 43 ft. in breadth, come to, at the rate of $25 per square 
rod? 

20. In a pile of wood 23 ft. 7 in. long, 3 ft. 10 in. wide, 
and 4 ft. 3 in. high, how many cords ? 

21. How many feet of wood in a load 8 ft. long, 4 ft. 
wide, and 3 ft. 8 in. high ? 

N. B. Wood prepared for the market is generally 4 feet 
long, and a load in a wagon generally contains two lengths, 
or 8 feet in length. If a load is 4 feet high and 4 feet wide, 
it contains a cord. It was remarked above, that what is 
called one foot of wood, is 16 solid feet, and that 8 such feet 
make 1 cord. To And how many of these feet a pile or load 
of wood contains, it is necessary to And the number of solid 
feet in it, and then to divide by 16. When the load of wood 
is 8 feet long, we may multiply the breadth and height to- 
gether, and then, instead of multiplying by 8, and dividing 
by 16, we may divide at first by 2, and the same result will 
be obtained. 

22. How many feet of wood in a load 8 feet long, 3 ft. 4 
in. wide, and 2 ft. 7 in. high ? 

23. How many feet of wood in a load 8 feet long, 3 ft. 7 
in. wide, and 5 ft. 2 in. high ? 

24. How much wood in a load 8 ft. long, 4 ft. 2 in* wide, 
and 5 ft. 4 in. high ? 4 - 

25. If a load of wood is 8 ft. long, and 3 ft. 7 in. wide, 
how high must it be to make a cord ? 

26. How many bricks 8 inches long, 4 inches wide, and 
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2^ inches thick, will it take ta build a house 44 feet long, 
40 feet wide, 20 feet high, and the walls 12 inches thick 1 

27. What is the value of 87 pigs of lead, each weighing 8 
cwt 2 qrs. 17J lb., at 8£. 13s. 8d. per fother of 19^ cwt. t 

28. What is the tax upon $1153. at $.03 on a dollar ? 

29. What is the tax upon $843.35, at $.04 on a dollar 1 

30. What is the tax upon 785<£. lis. 4d. at 2s. 5d. on the 
pound ? 

' 31. Suppose a certain town is to pay a tax of $6145.88, 
and the whole property of the town is valued at $153647 ; 
what is that on a dollar ? How much must a man pay, 
whose property is valued at $23475.67 ? 

Note. In assessing taxes, the first requisite is to have an 
inventory of the property, both real and personal, of the whole 
town or parish, and also of each individual who is to be tax- 
ed, and the number of polls. The polls are always stated at 
a certain rate. Then knowing the whole tax, take out what 
the polls amount to, and the remainder is to be laid upon the 
property. Find how much each dollar is to pay, and make 
a table, containing the portion for 1, 2, 3, d^c. to 10 dollars, 
'hen for 20, 30, 40, &c. to 100, and then for 200, 300, &c. 
From this table it will be easy to find the tax upon the pro- 
perty of any individual. 

32. A certain town is taxed $3137.43. The whole pro- 
perty of the town is valued at $89640.76. There are 120 
polls which are taxed $.75 each. What is the tax on a dol- 
lar 1 How much is a man's tax who pays for 3 polls, and 
whose property is valued at^2507 ? 

33. A merchant bought wine for $ 1.75 per gallon, and 
sold it for $2.25 per gallon. What per cent, did he gain ? 

Note. He gained 50 cents on a gallon, which is -f7^=f| 
of the first cost. It has been already remarked that 1 per cent, 
is .01, 2 per cent, is .02, &c. ; that is, the rate per cent, is 
always a decimal fraction carried to two places or hundredths. 
To find the rate per cent, then, first make a common frac 
tion, and then change' it to a decimal ^|z=.285. Now .28 
is 28 per cent, and .0055 isf/^per cent. The rate then 28f4 
per cent. The two first decimal places taken together be- 
ing hundredths are so much per cent., and thousandths are 
80 many tenths of one per cent. 

34. A merchant bought a hhd. of molasses for $20, and 
9fAd it for $25 ; what per cent, did he gain ? 
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35. A merchant bought a quantity of flour for $137, and 
sold it for $143 ; what per cent, did he gain 1' 

36. A man bought a quantity of goods for $94.37, and 
sold them for $83.92. What did he lose per cent. ? 

37. A merchant bought molasses for Is. 8d. per gallon, 
and sold it for 2s. 3d. per gallon. What did he pin per cent 1 

38. A merchant bought wine for lis. 3d. per gallon, and 
sold it for 9s. 8jd. What per cent, did he lose 1 

39. A merchant bought a quantity of goods for 37«^. 15s 
. 8d. ; and sold them again for 43<£. lis. 4d. What per cent 

did he gain ? 

40. A man buys a quantity of goods for $843 ; what per 
cent, profit must he make in order to gain $157 ? 

41. A man failing in trade owes $19137.43, and his pro- 
perty is valued at $13472.19. What per cent, can he pay t 

42. A man purchased a quantity of goods, the price of 
which was $57, but a discount being made, he paid $45.60. 
What per cent, was the discount ? 

43. A man hired $87 for 1 year, and then paid for princi- 
pal and interest $92.22. What was the rate of the in- 
terest ? 

44. A man paid $12.81 interest for $183, for 2 years. 
What was 4he rate per year ? 

45. A man paid $13,125 interest for $135, for 1 year and 
6 months. What was the rate per year 1 

46. A man paid $4.37 interest for $58, for 1 year and 8 
months. What was the rate per year ? 

47. 4s. 6d. sterling of England is equal to 1 dollar in the 
United States. What is the value of l£, sterling in Federal 
money ? 

48. How many dollars in ^£, sterling ? 

49. How many dollars in 27ii?. 14s. 8d. ? 

Note, Change the shillings and pence to the decimal •f 
a pound, by the short method shown above. 

50. How many dollars in 187^. 17s. 4d. ? 

51. In $19.42 how many pounds sterling ? 

52. In $157 how many pounds ? 

53. In $2384.72 how many pounds 1 

54. Bought goods in England to the amount of 123i£. 17b. 
9d. ; expenses for getting on board 3j^. 5s. 8d. ; $8.50 
freight ; duties in Boston 1.5 per cent, on the invoice ; other 
expenses in Boston $15.75. How many dollars did the 
goods cost ? How much must they be sold for to gain 12 . 
per cent, on the coi^t t 



I 
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55. What is the interest of $47,50 for 1 /ear, 7 months, 
and 13 days, at 7 per cent. ? 
47.50 
.07 



3.9250 Interest for 1 year. 
1.6625 • do. for 6 months. 

.277-|- do. for 1 month. 

.092-f- do. for 10 days. 

.03 nearly- do. for 3 days. 



Ans. 5.3865 

I first find the mterest for 1 yeai, ana then ^ of that is th^ 
interest for 6 months ; } of the interest for 6 months will bv 
the interest for 1 m6nth ; ^ of the interest for 1 month will 
be the interest for 10 days, and ^ of the interest for 10 dayf 
is very near the interest for 3 days. All these added to- 
gether will give the interest for the whole time. In a simi- 
lar manner, the interest for any time at any rate per cent 
may be calculatefd. 

When there are months and days, « it is better to calculate 
the interest first at 6 or 12 per cent, and then change it to 
the rate required. Observe that 1 per cent, is ^ of 6 per 
cent, 1^ per ce^t. is ^ of 6 per cent, 2 per cent is ^ of 6 
per cent, &c. Hence if the rate is 7 per cent., calculate 
first at 6 per cent., and then add -J- of it to itself, or if 5 per 
cent, subuact^ ; if 7^ or 4^ per cent add or subtract ^, &.O. 

Let us take the above example. 

6 per ^erit. for 1 year, 7 months, and 13 days, is ^^ per 
eent nearly, that is .097. 

47.50 
.097 



33250 
42750 



i of 4.60750 Interest at 6 per cent. 
7679 do. at 1 per cent 

$5.3754 

This answer agrees with the other within about 1 cent. 
Greater accuracy hiight be attained, by carrying the rate to 
one or two more decimal places. 
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56. What is the interest of $135.16 from the 4th June, 
1817 to 13th April, 1818, at 5 per cent. 1 

57. What is the interest of $85.37 from ISth July, 1815, 
to 17th Nov. 1818, at 4^ per cent. ? 

58. What is the interest of $45.87 from 19th Sept. 1819, 
to llih Aug. 1821, at 7| per cent. ? 

59. What is the interest of $183 from 23d Oct. 1817, to 
19th Jan. 1820, at 4 per cent. ? 

60. What is the interest of 113<£. 14s. for 1 year, 5 months/ 
and 8 days, at 7 per cent. 1 

61. What is the interest of 87^. 15s. 4d. for 2 years, 11 
months, 3 days, at 7^ per cent. ? - 

62. What is the interest of 4a£. 16s. for 9 months and 13 
days, at 8 per cent. ? 

63. What is the interest of 142<£. 19s. for 1 year, 8 
months, and 13 days, at 9 per cent. 1 

64. What ia^ the interest of $372 for 4 years, 8 months, 
and 17 days, at 7^ per cent. ? 

65. What is the interest of 1 dollar for 15 days at 7 pet 
cent ? 

66. What is the interest of $.25 for 13 days, at 7 j per cent, t 

67. What is the interest of $.375 for 19 days, at 11 per 
cent. 1 

68. What is the interest of $1147 for 8 hours, at 6 per 
cent. ! 

69. What is the interest of 137^. lis. for 11 days at 9 
per cent« 1 

70. What is the interest of 15s. for 3 months, at 8 per 
cent. ? 

71. What is the interest of 16<£^ 7s. 8d. for 2 months, at 
12 per cent. 1 

72. What is the interest of 4s. 3d. for 17 years, 3 months, 
and 7 days, at 8 per cent. ? 

73. A man gave a note 13th Feb. 1817, for $753, interest 
at 6 per cent., and paid on it as follows : 19th. Aug. 1817, 
$45 ; 27th June, 1818, $143 ; 19th Dec 1818, $25 ; 11th 
May 1819, $100 ; and I4th Sept 1820, he paid the rest, 
principal and interest How much was the last payment ? 

74. A note was given 17th July, 1814, for $1432, interest 
at 6 per cent., and payments were made as follows ; 15th 
Sept same year, $150; 2d Jan. 1815, $130; 16th. Nov. 
1815, $23; 11th April, 1817, $237; 15th Aug. 1818, $47. 

How much was due on the note, {Hrincipai and interest, 5tk / 
Feb. 1319 7 ^ «*r 
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I; A single thing of any kind is called a unit or unity. 
Particular names are given to the different collections of 

WHITS* 

A single unit is called - - - - * - One, 

If to one unit we join one' unit more, the collection is call- 
ed two ; that is, one added to one is called two^ or one and 
one are---------- Two, 

One added to two is called three ; two and one are Three, 
Oik added Mree is called /our; three and one are Four, 
One added to four is called J'^re ; four and one are Five, 
One added io Jive is called six ; five and one are Six, 
'■ One added to six is called seven ; six and one are Seven* 
One added to seven is called eight; seven and one 
sre ---.»------ Eight, 

One added to et^A^ is called nine ; eight and one are Nine. 
One added to nine is called ten; nine and one are Ten* 
In this manner we might continue to add units, and to 
give a name to each different collection. But it is easy to 
perceive that, if it were continued to a great extent, it would 
be absolutely impossible to remember the different names ; 
and it would also be impossible to perform operations on 
large numbers. Besides, we must necessarily stop some- 
where ; and at whatever number we stop, it would still be 
possible to add more ; and should we ever have occasion to 
do 80, we should be obliged to invent new names for them^ 
and to explain them to others. To avoid these inconve- 
niences, a method has been contrived to express all the num- 
bers, that are necessary to be used^ with very few names. 
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The first ten numbers have each a distinct name. The 
collection of ten simple units is then considered a unit : it is 
called a unit of the second order. We speak of the collec- 
tions of ten, in the same manner that we speak of simple 
units ; thus we say one ten, two tens, three tens, four tens, 
five tens, six tens, seven tens, eight tens, nine tens. These 
expressions are usually contracted ; and instead of them we 
say ten, twenty, thirty, forty, fifty, sixty, seventy, eighty, 
ninety. 

The numbers between the tens are expressed by adding 
the numbers below ten to the tens. One added to ten is 
called ten and one ; two added to ten is called ten and two ; 
three added to ten is called ten and three, &c. These are 
contracted in common language ; instead of saying ten and 
three, ten and ' four, &c., we say thirteen, fourteen, fifteen, 
sixteen, seventeen, eighteen, nineteen. These names seem 
to have been formed from three and ten, four and ten, &c. 
rather than from ten and three, ten and four, &c., the num- 
ber which is added to ten being expressed first. The sig- 
nification, however, is the same. The names eleven and 
twelve, seem not to have been derived from one and ten, two 
and ten ; although twelve seems to bear some analogy to 
two. The names oneteen, twoteen^ would have been more 
expressive ; and perhaps all the numbers from ten to twenty 
would be better expressed by saying ten one, ten two^ ten 
three, dec. 

The numbers between twenty. and thirty, and between 
thirty and forty, &c. are expressed by adding the nuBibers 
below ten to these number? ; thus one added to twenty 
called twenty-one, two added to twenty is called twenty-t 
^c. ; one added to thirty is called thirty-one, two added 
thirty is called thirty-two, &c. ; and in the same maniie 
forty^ne, forty-two, fifty-one, fiflty-t^o, &c. All the num- 
bers are expressed in this way as far as ninety-nine, that is 
nine tens and nine units. 

If one be added to ninety^-nine, we have ten tens. We 
then put^the ten tens together as we did the ten units, and 
this, collection we call a unit of the third order, and give it a 
name. It is called one hundred. 

We say one hundred, two hundreds, &c. to nine hundreds, 
in the same manner, as we say one, two, three, &c. 

The numbers between the hundreds are expressed by add- 
ing tens and units. With units, tens, and hundreds we 
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can express nine hundreds, nine tens, and nine units ; which 
is called nine hundred and ninety-nine. If one unit be 
added to this number, we have a collection often hundreds ; 
this is also made a unit, which is called a unit of the fourth 
order ; and has a name. The name is thousand. 

This principle may be continued to any extent. Every 
collection often units of one order is made a unit of a higher 
order ; and the intermediate numbers are expressed by the 
units of the inferior orders. Hence it appears that a very 
few names serve to express all the different numbers which 
we ever have occasion to use.' To express all the numbers 
from one to nine thousand, nine hundred, and ninety-nine, 
requires, properly speaking, but twelve, different narne^. It 
will be shown hereafter, that these twelve names express the 
numbers a great deal farther. 

Various methods have been invented for writing numbers, 
which are more expeditious, than that of writing their names 
at length, and which, at the same time, facilitate the pro-? 
cesses of calculation. Of these the rr^ost remarkable is the 
one in common use, in which the numbers are expressed by 
characters called figures. This method is so perfect, that 
no better can be expected or even desired. These figures 
are supposed to have been invented by the Arabs ; hence 
they are sometimes called Arabic figures. The figftres are 
nine in number. They are exactly accommodated to the 
manner of naming numbers explained above.* 

* Next to the Arabic figures, the Roman method soems to be the 
most convenient and the most simple. It is very nearly accommodat- 
ed to the mode of naming numbers explained above. A short descrip- 
tion of it may be interesting to some ; and it will often be found ex- 
tremely useful to explain this method to the pupil before the other. 
Tue pupil will understand the principles of this, sooner than of the 
other, and having learned this, he will more easily comprehend the 
other. He will perfectly comprehend the principle of carrying, in this, 
both in addition and subtraction, and the similarity of this to the com- 
mon method is so striking that he will readily understand that also. 

The pupil may perform some of the examples in Sects. I, II, and 
VIII, Part I, witn Roman characters. 

THE ROMAN NOTATION. 

One was written with a single mark, thus, i 
Two was written with two marks . .11 
Three wais written ... . . .HI 

Tour was written . . . . . II 'I 

10 
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One is written - - I 

TWo is written - - - 2 

Three is written - - - 3 

Four is written - - " ^ . 

Five is written - - - - 5 

Six is written - - - 6 

Seven is written - - - 7 

Eight is written - - - 8 

Nine is written - - - 9 

These nine figures are sometimes called the 9 digits. Bj 



Five was written .... 

Six was Written 

Seven was written 

Eight was written 

Nine was written 

Ten, instead of being written with ten marks, 
was expressed by two marks crossing each 

other, thus, X 

which expressed a unit of the second order. 

Two tens or twenty were written XX 

Three tens or thirty were written . , .XXX 

And so on to ten tens, which were written with ten crosses. But as it 
was found inconvenient to express numbers so large as seven or eight, 
with marks as represented above, the X was cut in two, thus X, and 
the upper part V was used to express one half of ten, or five, and the 
numbers from five to ten were' expressed by writing marks afler the V, 
lo express the number of units added to five. 

Six was written VI 

Seven was written - . V 1 1 

Eight was written . . VIII 

Nine was written Villi 

The intermediate numbers between the tens were expressed by 
writing the excess' above even tens af\er the tens. 

Eleven was written . . . XI 

Twelve was written .... Xll,&c. 

Twenty-seven was written . XXVII, &c. 

To express ten Xs, or ten tens; that is, one unit, of the third-order, 
or one hundred, three marks were used, thus, C. And to avoid the in^ 
convenience of writing seven or eight Xs, the C was divided, thus C, 
and the lower part L used to express five Xs, or fifty. 

To express ten hundreds, four dashes were used, thus, M . This last 
was aflerwards written in this form CD and sometimes CO, and was 
then divided, and ID was used to express five hundreds. 

These dashes resemble some of the letters of the alphabet, and tiiose 
lett<^rs were afterwards substituted for them. 

The i resembles the I ; the V resembles the V ; the X resembles the 
X , the L resembles the L ; the C was substituted for the C ; the ID 
resembles the D ; and the M resembles the M. 



I. 



NUMERATION. 



Ill 



these nine characters all numbers whatever may be express- 
ed. 

To express ten, we make use of the first character 1. But 
to distinguish it from one unit, it is written in a new place, 
thus 10 ; the 0, which is called Txro or a cipher^ being plac- 
ed on the right. The zero has no value, it is used only to 
occupy a place, when there is nothing, else to be put in Uiat 
place. 

Numbers expressed unth the Roman Letters* 



One 

Two 

Three 

Four 

Five 

Six 

Seven 

Eight 

Nine 

Ten 

Eleven 

Twelve 

Thirteen 

Fourteen 

Fifteen 

Sixteen 

Seventeen 

Eighteen 

Nineteen 

Twenty 

Twenty-one 

Twenty-two 

Twenty^hree 

Twenty-four 



I 

II 

III 

•iin 

V 
VI 
VII 
VIII 

*vini 

X 

XI 

XII 

XIII 
*'XIIII 

XV 

XVI 

XVII 

XVIII 
*XVIIII 

XX 

XXI 

XXII 

XXIII 
•XXIIU 



Twenty-five 


XXV 


Twenty-six 


XXVI 


Twenty-seven 


XXVII 


Twenty-eight 


XXVIII 


Twenty-nine 


*xxvuu 


Thirty 


XXX 


Thirty-one 


XXXI 


Thirty-two 
Forty 


XXXIL&c. 
•XXXX 


Fifty 


L 


Sixty 


LX 


Seventy 


LXX 


Eighty 


LXXX 


Ninety 


•LXXXX 


One hundred 


C 


Two hundred 


CC 


Three hundred 


CCC 


Four hundred 


CCCG 


Five hundred 


D 


Six hundred 


DC 


Seven hundred 


DCC 


Eight hundred 


DCCC 


Nine hundred 


DCCCC 


One thousand 


M 



One thousand, eight hundred, and twenty-six MDCCCXXVI 

A man has a. carriage worth seven hundred and sixty-eight doUan ; 
and two horses, one worth two hundred and seventy-three dollars, and 
the other worth two hundred and forty-seven dollars ; how many dol- 
lars are the whole worth ? 

These numbers may be written as follows : — 
Operation. 
DCCLXVIII dolls. 
CCLXXIII dolls. 
CCXXXXVII dolls. 



MGCLXXXVIII dolls. 



To add these numbers together it is easy 
to see that it will be the most convenient to 
commence on the right, and count the Is 
first. We find eisht of them, which we 
should write thus VIII, but observing that 



* It is usual to write four IV, instead of IIIL and nine IX, instead of VIIIl^ 
and forty XL, instead of XXXX, and ninety AC, instead of LXXXX, dec. in 
which a small character before a larre, takes out its value from the large. 
This is more convenient when no ca^ulation is to be made. But whea they 
•re to be used in calculation, the method given in the text is best. 
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Eleven is written thas, 11, with two Is. The 1 on the 
left expresses one ten ; and the one on the righi expresses 
one unit, or one added to ten. Twelve is written 12 ; the 
1 on the lefl signifies one ten, and the 2 on ,the right sig- 
nifies two units, and the whole is properly read ten and two. 

there are more Vs we set down only III, reserving the V and count- 
ing it with the other Vs. Counting the Vs we find two, and the one 
which we reserved makes three. Three Vs are equivalent to one X 
and'one V. We write the V and reserve the X. Counting the Xs, 
we find seven of them, and the one which was reserved makes eight. 
Eight Xs are equivalent to LXXX. We write the three Xs and re- 
serve the L. Counting the Ls, we find two of them, and the one 
which was reserved makes three. Three L»s are equivalent to CL. 
We write the L and reserve the C. Counting the Cs, we find six of 
them, and the one which was reserved makes seven. Seven Cs are 
equivalent to DCC. We write the CC and reserve the D. Count- 
ing the Ds we find one, and the one which was reserved makes 
two. Two Ds are equivalent to M. The whole sum therefore is 
MCCLXXXVIII dollars. 

The general rule for addition, therefore is, to begin with the charac- 
ters which express the lowest numbers and tount all of each kind to- 
gether without regard to their value, only observing that five Is make 
vne Vy and that two Vs. make one X, and that five Xs make one L, 
4^., and setting them down accordingly. 

A man having one hundred and seventy-eight dollars, paid away 
seventy-nine doflars for a horse ; how many had he left ^ 
Operation. 
CLXXVin dolls. \ To perform this operation we begin at the 
LXXVIIII dolls. I right hand, and take the Is from the Is, the 

I Vs fi-om the Vs, Sec. But a difficulty imme* 



LXXXXVIIII dolls. ^ diately occurs, for we cannot'^ake IIII from 
III ; it is necessary therefore to take the IIII from VIII, that is, from 
IIIIIIII, which leaves IIII ; these we set down. Since we have used 
the V in the upper lin,e, it will be necessary to take the V in the lower 
line from onq or the Xs, that is from VV. V from VV, leaves V, 
which we set down. Having used one of the Xs, there is bqt one 
left. We cannot take XX from X, we must therefor,e use the L, 
which is equivalent to five Xs, which, added to the one X, make 
XXXXXX ', from these we take XX and there remain XXXX, which 
we set down. Since the L in the upper line is already used, it is 
necessary to take the L in the lower line firom the C which is equiva- 
lent to LL ; one L taken from these, leaves L, which we set down. 
The whole remainder therefore is LXXXXVIIII dolls. 

Hence the general rule for taking one number from another, ex 
pressed by the Roman characters, is, to begin with the characters ex- 
pressing the lowest numbers, and take those of the same kind from 
each other, whenvracticabU, but if any of the numbers to he st^traet- 
ed exceed those from which they are to be taken, a character of the 
next highest order must be taken, and reduced to the order required^ 
und joined with the others from which the svJbtr action is to be mad*. 

This process is called subtractioD, 
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The following is the manner of writing the numbers from 
nine to ninety-nine, inclusive. 

The first column contains the figures, the second shows 
the proper mode of expressing them in words and the way 
in which they are always to be understood, and the third 
contains the names which are commonly applied. The 
common names are expressive of their signification, but not 
so much so as* those in the second column. 



Fig^ 


urea. 


Proper mode of expressing 
them in words. 


Common Barnes, 


10. 




One Ten or simply Ten, 


Ten. 


11. 




Ten and one. 


Eleven. 


12. 




Ten and two. 


Twelve. 


13. 




Ten and three. 


Thirteen. 


14. 




Ten and four. 


Fourteen. 


15: 




Ten and five. 


Fifteen. 


16. 


\ 


Ten and six. 


Sixteen. 


17. 




Ten and seven. 


Seventeen. 


18. 




Ten and eight.. 


Eighteen. 


19. 




Ten and nine. 


Nineteen. 


30. 




Two tens. 


Twenty. 


21. 




Two tens and one. 


Twenty-one. 


22. 




Two tens and two. 


Twenty-two. 


23. 




Two tens and three. 


Twenty-three. 


24. 




Two tens and four. 


Twenty-four. 


25. 




Two lens and five. 


Twenty-five. 


26. 




Two tens and six. 


. Twenty-six. 


27. 




Two tens and seven. 


Twenty-seven. 


29. 




Two tens and eight. 


Twenty-eight 


29. 




Two tens and nine. 


Twenty-nine. 


30. 




Three tens. 


Thirty. 


31. 


w 


Three tens and one. 


Thirty-one. 


32, 


&c. 


Three tens and twa 


Thirty-two. 


40. 




Four tens. 


Forty. 


41, 


&c. 


Four tens and one. 


Forty-one. 


50. 




Five tens. 


Fifty. 


51, 


&c. 


Five tens and one. 


Fifty-one. 


60. 




Six tens. 


Sixty. 


«1, 


&e. 


Six tens and one. 


Sixty-one. 


TO. 


» 


Seven tens. 


Seventy. 


n, 


d&c. 


Seven tens and one. 


Seventy-ollOb 


80. 


ft 


Eight tens. 


Eighty 


81. 


&c. 


Eight tens and one. 
10* 


Eighty-one* 
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Figures Proper mode of expressing CcinmonJ^fanus. 

them in words. 

00. Nine tens. Ninety. 

91, &c. Nine tens and one. Ninety-one. 

99. Nine tens and nine. Ninety-nine. 

Nine tens and nine or ninety-nine is the largest number 
that can be expressed by two figures. If one be added to 
nine tens and nine, it makes ten tens, or one hundred. To 
express one hundred we use the first figure again ; but in 
order to show that it has a new value, it is put m another 
place, which is called the hundreds^ place. The hundreds' 
place is the third place counting from the right. One hun- 
dred is written, 100 f two hundred is written, 200 ; three 
hundred is written, 300. The zeros on the right have no 
value ; their only purpose is to occupy the two first places, 
so that the figures 1, 2, 3, &c. may stand in the third place. 

The figures in the second place, we observe, have the 
same value whether the first place be occupied by a zero or 
by a figure : for example, in 20 and in 23 the 2 has precise- 
ly the same value ; it is two tens or twenty in both. In the 
first there is nothing added to the twenty, and in the second 
three is added to it. 

It is the same with figures in the third place. They 
have the same value, whether the two^first places are occu- 
pied by zeros or figures. In 400, 403, 420, and 435, the 4 
has the same value in each, that is four hundred. The value 
of every figu j'e, therefore, depends upon^ its place as counted 
from the right towards the lef^. A figure standing in the 
first place signifies so many units ; the same .figure standing 
in the second place signifies so many tens ; and the same 
figure standing' in the third place signifies so many hun- 
dreds. For example, 333, the three on the right signified 
three units, th^ three in the second place signifies three tens 
or thirty, and the 3 in the third place signi.^^es three hun- 
dreds. The number is read three hundreds, three tens, a^id 
three, or three hundred and thirty-three. We have seen 
that all the numbers from ten to twenty, from twenty to 
thirty, &c. are expressed by adding units to the tens ; in the 
same manner all the numbers from one hundred to two hun- 
dred, from two hundred to three hundred, &c. are expressed 
by adding tens and utiits to the hundreds. — For example, to 
express five hundred and eighty-two, we write five hundredi, 
eight tens, and two units thus, 582. 
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The 1 Jooking over the above examples it will be observed, 
is 999, ^6 three first places on the right have distinct names, 
huodret^iiits, tens, hundreds ; and that the three next places are 
we ha^ll^d thousands^ the first being called simply thousands ; 
Mousan^oond, tens of thousands,; the third, hundreds of thou- 
show til In the same manner there are three places appro- 
ther to ^ to millions, and distinguished in the same way, viz. 
thousands? tens of millions, hundreds of millions. The same 
which is 9^ ^^1 the other names, three places being appropriat- 
4)ressed h^^ name. From this circumstance it is usual to di- 
sands. " figures into periods of three figures each. This 

It is easf ^^y much facilitates the reading and writing of 
may be con^^^^s* Indeed it enables us to read a number con- 
moved one i^iny number of figures, as easily as we (jan read 
and since nc^^- "^^is ^^ illustrated in the following example, 
use, there c ^ . 

which cannot § ^ 

Wesometim 3 g «, g S 

hand place, un. -S :§ .§ ;§ ^ S 

place, or the coi § ^ S g ^ -J5 

those in the third ^ace, o^the co^ection*i Hundreds, wm^i 
of the third order, &c. 

The following table exhibits the first nine places or orders 
with their names, and contains a few examples to illustrati-^ 
ttiem. 
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8 


8 



Proper mode of expressing Coinmon^ ^ 
them in words. o 

Od. Nine tens. Ninety. *: ^ 

91, &c« Nine tens and one. Ninety-<^s 

99. Nine tens and nine. Ninety-r-j 3 

Nine tens and nine or ninety-nine is the largest ^ 
that can be expressed by two figures. If one be i\ » 
nine tens and nine, it makes ten tens, or one kunds ' 
express one hundred we use the first figure agair 
order to show that it has a new value, it is put ^ 
place, which is called the hundreds^ place. The 
place is the third place counting from the right, 
dred is written, 100 f two hundred is written, 
hundred is written, 300. The zeros on the r 8 
value ; their only purpose is to occupy the two 
so that the figures 1, 2, 3, &c. may stand in tb 
The figures in the second place, we obs^ 
same value whether the first place be occupi' 
by a figure : for example, in 20 and in 23 t' 
J^he same value ; it is ^wo tens or twQpt^ 

Six thousands and four tens, oi bia tiiousand 

and forty 
Six thousands and four tens and five units, or 

six thousand and forty-five 
Six thousands and seven hundreds 
Six thousand, seven hundred, and five 
Six thousand, seven hundred, and forty - 
Six thousand, seven hundred, and forty-five 
Four tens of thousands, or forty thousand 4 

Forty thousand and three - . . . 4 

Forty thousand, five hundred and three 4 

Forty-seven thousand, five hundred, and 

eighty three . . - - - 

Four hundred and twenty-six thousand, eight 

hundred and fifly-three 
Three hundred and twentv-eight millions, 

four hundred and thirty-five thousand, six 

hundred and eighty-seven - - 3 

Three hundred millions - - - 3 

Twenty millions - - - - 

Eight millions 

Four hundred thousand - - - 

Thirty thousand 

Five thousand 

Six hundred 

Eighty - - - - - 
Seven - » - . - - 
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In looking over the above examples it will be observed, 
that the three first places on the right have distinct names, 
viz. units, tens, hundreds ; and that the three next places are 
all called thousands^ the first being called simply thousands ; 
the second, tens of thousands,; the third, hundreds of thou- 
sands. In the same manner there are three places appro- 
priated to millions, and distinguished in the same way, viz. 
millions, tens of millions, hundreds of millions. The same 
is true of all the other names, three places being appropriat- 
ed to each name. From this circumstance it is usual to di- 
vide the figures into periods of three figures each. This 
division very much facilitates the reading and writing of 
large numbers. Indeed it enables us to read a number con- 
sisting of any number of figures, as easily as we (^an read 
three figures. This is illustrated in the following example. 



a 
o 



00 

5 « 

O no 

rS fi 52 fl SJ 

•— OS S3 12 Z3 O 

or <3 ^ s a H 




3 8 5,6 7 9,2 5 8,6 7 3,4 6 2,9 2 7,6 4 8 



We have only to make ourselves familiar with reading 
and writing the figures of one period, and we shall then be 
able to read or write as many periods as we please, if we 
know the names of the periods. 

It is to be observed that the unit of the first period is sim- 
ply one ; the unit of the second period is a collection of a 
thousand simple units ; the unit of the third period is a col- 
lection of a thousand units of the second period, or a mil- 
lion of simple units ; and so on as we proceed towards the 
left, each period contains a thousand units of the period next 
preceding it. 

The figures of each period are to be read in precisely the 
same manner as the figures of the right hand period. At 
the end of each period, except the right hand period, the 
name of the period is to be pronounced. The right hand 
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period is always understood to be units without mention be- 
ing made of the name. 

In the above example, the right hand period is read/ six 
hundred and forty-eight {units being understood.) The second 
period is read in the same manner, nine hundred and twenty- 
seven, — but here we must mention the name of the pejriod at 
the end ; we say, therefore, nine hundred and twenty-seven 
thousand. If we would put the two periods together, we begin 
on the lefl and say, nine hundred and twenty-seven thou- 
sand, six hundred aY)d forty-eight. The third period is read 
four hundred and sixty-two, — adding the name of the period, 
it becomes four hundred and sixty-two millions: and the 
three periods are read together, four hundred and sixty-two 
millions, nine hundred and twenty-seven thousand, six hun-^ 
dred and forty-eight. ' 

Beginning at the left hand of the above example, the seve> 
ral periods are read separately as follows — three hundred 
and eighty -five ; six hundred and seventy-nine ; two hun- 
dred and fifly-eight ; six hundred and seventy-three ; four 
bundred and sixty-two ; nine hundred arid fewenty-sevcn 5 
Bix hundred and rorty-eight. Giving each period its name 
and putting all together as one number, it becomes three 
hundred and eighty-five quintillions ; six hundred and se- 
venty-nine quadrillions; two hundred and fifty-eight trilr 
lions ; six hundred and seventy-three billions ; four hundred 
and sixty-two millions ; nine hundred and twenty-seven 
thousand; six hundred aiid forty-eight. 

The names of the periods are derived from the Latin nu- 
merals, by giving them the termination illion and making 
some other alterations, bo as to render the pronunciation 
easy. After quintillions come sextillions, septillions^ octiU 
lions, nonillionSj decillionSj undecillions, duodecillions, 4*c. 

A number dictated or enunciated, is written by beginning 
at the lefl hand, and proceeding towards the right, care be- 
ing taken to give each figure its proper place. If any place 
is omitted in the enunciation, the place- must be supplied 
with a zero. If, for example, the number were three hun- 
dred and twenty-seven thousand, and fifty-three ; we observe 
that the highest period mentioned is thousands, which is the 
second period, and that there are hundreds mentioned in 
this period, (that is, hundreds of thousands,) this period 19 
therefore filled, and the number will consist of six places. 
We first write 3 for the three hundred thousand, then 2 im- 
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mediately after it for the twenty thousand, then 7 for the 
seven thousand ; there were no hundreds mentioned in the 
enunciation, we must put a zero in the hundreds' place, then 
5 for the tens, and 3 for the units, ^nd the number .will 
stand thus, 327,053* 

Let the number hejifty-three millions ^ forty thousand^ six 
hundred and eight. Millions is the third period, and tens of 
millions is the highest place mentioned, hence there will be 
but two places occupied in the period of millions, and the 
whole number will consist of eight places. We first write 
53 for the millioit^. In the period of thousands there is only 
one place mentioned, that is, tens of thousands, we must put 
a zero in the hundreds of thousands' place, then 4 for the forty 
thousand, then a zero again in the thousands' place ; in the 
next period we write 6 for the six hundred, there being no 
tens in the example we put a zero in the tens' place, and 
then 8 for the eight units, and the whole number will stand 
thus, 53,040,608. 

Whole periods may sometimes be left out in the enuncia- 
tion. When this is the case, the places must be supplied by 
zeros. Great care must be taken in writing numbers, to 
use precisely the right number of places, for if a mistake of a 
single place be made, all the figures at the left of the mis- 
take, will be increased or diminished tenfold.* 



ADDITION. 

II. We have seen how numbers are formed by the suc- 
cessive addition of units. It often happens that we wish to 
put together two or more numbers, and ascertain what num- 
ber they will form. 

A person bought an orange for 5 cents^ and a pear for 3 
cents ; how many cents did he pay for both 7 

* The custom of using nine characters, and consequently the tenfold 
ratio of the places, is entirely arbitrary; any other number of figures 
might be used by giving the places a ratio corresponding to the num- 
ber of figures, it we had only the seven first figures for example, the, 
ratio of the places would be eight fold, and we should write numbers, 
in every other respect, as we do now. - It would be necessary to re- 
ject the names eight and nine, and use the name of ten for eight. 
Twenty would correspond to the present sixteen : and one hundred, 
to the present sixty-four, &c. The following is an example of the 
eight fold ratio, with the numbers of the ten fold ratio corresponding to 
th( 
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To answer this qucistion it is necessary to put together the 
numbers 5 and 3. It is evident that the first tim6 a child 
undertakes to do this, he must take one of the nu^ibers, as 5, 
and join the other to it a single unit at a time, thus 5 and 1 
are 6, 6 and 1 are 7, 7 and I are 8 ; 8 is the sum of 5 and 
3. A child is obliged to go through the process of adding 
by units every time he has occasion to put two numbers to- 
gether, until he can remember the results. This however 
he soon learns to do if he has frequent occasion to put num- 
bers together. Then he will say directly that 5 and 3 are 8, 
7 and 4 are 11, &.c. * 

Before much progress can be made in arithmetic, it is 
necessary to remember the sums of all the numbers from one 
to ten, taken two by two in every possible manner. These 
are all that are absolutely necessary to be remembered. For 
when the numbers exceed ten, they are divided into two or 
more parts and expressed by two or more figures, neither of 
which can exceed nine. This will be illustra^.ed by the ex- 
amples which follow. 

A man bought a coat for twemty'faur dollars, and a hoi 
for eight dollars. How much did they both come to 7 
Operation* 

X>oat 24 dolls. In this example we have 8 dolls, to 

Hat 8 dolls, add to 24 dolls. Here are twenty dolls. 
— and four dolls, and eight dolls. Eight 

Both 32 dolls, and four are twelve, which are to be join- 



corresp. to 



Eight fold 


One 


1 


Two 


2 


Three 


3 


Four 


4 


Five 


5 


Six 


6 


Seven 


7 


Ten 


10 


Eleven 


11 


Twelve 


12 


Thirteen 13 


Fourteen 14 



4d 


El^ht fold 
Fifteen 


Ten fold 


1 


15 corresp. to 13 


2 


Sixteen 


16 - - 14 


3 


Seventeen 


17 - - - 15 


4 


Twenty 


20 - - 16 


5 


Thirty 


30 . - . 24 


6 


Forty 


40 . - 32 


7 


Fifly 


50 - - - 40 


8 


Sixty 


60 - - 48 


9 


Seventy 


70 - - - 56 


10 


One hundred 


100, &c. - 64 


11 


One thousand 


1000 . - 512 


12 


» 





In the same manner if we had twelve figures, the places woa!d hav« 
been in a thirteen fold ratio. 

The ten fold ratio was probably suggested by counting the finsers. 
This IS the most convenient ratio. Ir the ratio were less, it would re- 
quire a larger number of places to express large numbers. If the ratio 
were larger, it would not require so many places indeed, but it v^ould ^ 
not be so easy to perform the operations as at present on account oC I 
tAe numbers in each place being so large. I 
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ed to twenty. Bat twelve is the same as tea and two, there- 
fore we may say twenty aad ten are thirty and two are thirty- 
two. 

• 

A man bought g, cotofor 27 doUs, and a lutrsefor 08 doJU* 
How much did he give for both ? 

Operation, 

Cow 27 dolls. In this example it is proposed to add 

Horse 68 dolls, together 27 Mid 68. Now 27 is 2 tens 

— and 7 units ; and 68 is 6 tens and 8 
Both 95 dolls, units. 6 tens and 2 tens are 8 tens ; 

and 8 units and 7 units are 15, which is 1 ten and 5 units ; 
this joined to 8 tens makes 9 tens and 5 units, or 95. 

A man bought ten barrels of cider for 35 dolls., andl bar^ 
rels of fiour for 42 doUs.^ a hogsliead of molasses for 3G 
doUs., a chest of tea for 87 dolls,^ and 3 hundred weight of 
sugar far 24 doUs. . What did the whole amount to 7 

» 

Operation. 
Cider 35 dolls. In this example there are five.num- 
Flour 42 dolls, bers to be added together. We ob- 
Molasses 36 dolls, serve that each of these numbers con- 
Tea 87 dolls, sists of two figures. It will be most 
Sugar 24 dolls, convenient to add together either all 

the units, or all the tens first, and then 

Amount 224 dolls, the other. Let us begin with the 

tens. 3 tens and 4 tens are seven tens, and 3 are 10 tens, 
»nd 8 are 18 tens, and 2 are 20 tens, or 200. Then adding 
the units, 5 and 2 are 7, and 6 are 13, and 7 ar« ^, and 4 
are 24, that is,. 2 tens and 4 units ; this joined to 200 makes 
224. ' 

It would be still more cdhvenient'to begin with the units, 
in the following manner ; 5 and 2 are 7, and 6 are 13, and 
7 are 20, and 4 are 24, that is 2 tens and 4 units ; we may 
now set down the 4 units, and reserving the 2 tens add them 
with the other tens, thus : 2 tens (which we reserved) and 3 
tens are 5 tens, and 4 are 9 tens^ and 3 are 12 ^ns, and 8 
are 20 tens, and 2 are 22 tens, which written y^ih the 4 
units make 224 as before. 

A general ha» three regiments^ under Ms command; in.ths 
first there €tre 478 men ; in the second 564 ; and in the thiri 
593. tlow many men are there in the whole f 
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First reg. 
Second reg. 
Third reg. 

In all 



Ofero^tion. 



478 men 
564 men 
593 men 



1,635 men 



In tfiis example, each of the 
numbers is divided into three 
parts, hundreds, tens, and linits. 
To add these together it is most 
convenient to begin with the 
units as follows ; 8 and 4 are 12, and 3 are 15, that is, 1 
tea and 5 units. We write down the 5 units, and reserving 
the I ten, add it with the tens. 1 ten (which we reserved) 
and 7 tens are 8 tens, and 6 are 14 tens, and 9 are 23 tens, 
thiit is, 2 hundreds and 3 tens. We write down the 3 tens, 
and reserving the 2 hundreds add them with the hundreds. 
2 hundreds (which we reserved) and 4 hundreds are 6 hun- 
dreds, and 5 are 11 hundreds, and 5 are 16 hundreds, that is, 
I thousand and 6 hundreds. We write down the 6 hundreds 
in the hundredfi' place, and the 1 thousand in the thousands' 
place. 

The reserving of the tens, hundreds, &/C. and adding them 
with the other tens, hundreds, dz^c. is called carrying. The 
principle of carrying is more fully illustrated in the following 
example. 

A merchant had aU his money in hills vf the follotoing 
description, one-dollar billSj ten-dollar billSf hundred-dollar 
bills, thousandrdollar bills, S^c. each kind lie kept in a sepor 
rate box. Another merchant presented three notes for pay- 
ment, one 2,673 dollars, another 849 dollars, and cmother 
756 dollars. How much was the amount of all the notes ; 
and how many bills of each sort did he pay, supposing he paid 
it with the least possible number of bills ? 



i 


^perc 


rftow. 




oS 


• 
OB 






p 


TS 


jk 


• 
OQ 


Q 


fl 


C3 


V 


^ 


P 


V 


d 


Eh 


ss 


H 


O 


2 


6 
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3 




8 


4 


9 




7 


5. 


6 



The first note would require 2 
of the thousand-dollar bills ; 6 of 
of the hundred-dollar bills ; 7 ten- 
dollar bills ; and 3 one-d<rilar bills. 
4 2 7 8 The second note would require 8 
of the hundred-dollar bills; 4 ten-dollar bills; and 9 one- 
dollar bills. The third note would require 7 of the hundred- 
dollar bills ; 5 ten-dollar bills ; and 6 one-collar bills. Count- 
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ing the one-dollar bills, we find 18 of them. This may be 
paid with 1 ten-doUar bill and 8 one-dollar bills ; putting this 

1 ten-dollar bill with the other ten-dollar bills, we Kind 17 of 
them. This may be paid with 1 hundred-dollar bill, and 7 
ten-dollar bills ; putting this one-hundred dollar bill with the 
other hundred-dollar bills, we find 22 of them ; this may be 
paid with 2 of the thousand-dollar bills, and 2 of the hun- 
dred-dollar bills ; putting the 2 thousand-dollar bills with the 
other thousand-dollar bills, we find 4 of them. Hence the 
three notes may be paid with 4 of the thousand-dollar bills, 

2 of the hundred-dollar bills, 7 ten-dollar bills, and 8 one- 
dollar bills, and the amount of the whole is 4,278 dollars. 

Besides the iigures, there are other signs used in arithme- 
tic, which stand for words or sentences that frequently occur. 
These signs will be explained when there is occasion to use 
them. 

A cross -f- one mark being perpendicular, the other hori- 
zontal, is used to express, that one number is to be added to 
another. Two parallel horizontal lines z= are used to ex- 
press equality between two numbers. This sign is generally 
read is or are equal to. Example 5 -|- 3 = 8, is read 5 and 

3 are 8 ; or 3 added to 5 is equal to 8 ; or 5 more 3 is equal 
to 8.; or more frequently 5 plus 3 is equal to 8 ; plus being 
the Latin word for more. These four expressions signify 
precisely the same thing. 

Any number consisting of several figures may sometimeg 
be conveniently expressed in parts by the above method. 
Example, 2358 = 2000 + 300 +50 + 8 = 1000 + 1200 
+ 140 4-18. 

A man ounis three farms, the first is worth 4,673 doUars ; 
the second, 5,764 dollars ; and the third, 9,287 dollars. How 
many dollars are they all worth 7 

Perhaps the principle of carrying may be illustraited more 
plainly by separating the different orders of units from each 
other. 
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4673 may be written 4000 + ^^O 
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5764 
9287 

14 

21. 

15.. 

18... 

19,724 



70+ 3» 
5000+ 700+ 60+ 4 
9000+ 200+80 

18000 + 1500 + 210 + 14 

Placing the results under each other, we 
have 18,000 

+ 1,500 
-^ 210 
4- 14 



= 19,724 
In this example the sum of the units is 14, the sum of the 
tens is 21 tens or 210, the sum of the hundreds is 15 hun- 
dreds or 1,500, the sum of the thousands is 18 thousands or 
18,000 ; these numbers being put together make 19^724. 

If we take this example and perform it by carrying the 
tens, the same result will be obtained, and it will be per- 
ceived Uiat the only difference in the two methods is, that in 
this, we add the tens in their proper places as we proceed, 
and in the other, we put it off until we have added each 
column, and then add them in precisely the same places. 

Operation, 
" 4,673 Here .as before the sura of the units is 14, 

+5,764 but instead of writing 14 we write only the 4, 
+9,287 and reserving the 1 ten, we say 1 (ten, which 

we reserved) and 7 are $, and 6 are 14, and 

=19,724 8 are 22 (tens) or 2 hundreds and 2 tens ; 
setting down the 2 tens and reserving the hundreds, we say, 
2 (hundreds, which we reserved) and 6 are 8, and 7 are 15, 
and 2 are 17 (hundreds) or 1 thousand and 7 hundreds ; 
writing down the 7 hundreds, and reserving the 1 thousand, 
we say, 1 (thousand, which we reserved) and 4 are 5, and 5 
are 10, and 9 are 19 (thousands^ or 1 ten-thousand and 9 
thousands ; we write the 9 in its proper place, and since 
there is nothing more to add to the 1 (ten thousand) we 
write that down also, in its proper place. The answer is 
19,724 dollars. 

* It will be well for the learner to separate, in this waj, several of 
the examples in Addition, because this method is frequently used for 
illustration in other parts of the book. 
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e 

We may now observe another advantage peculiar to this 
method of notation. It is, that all large numbers are divided 
into parts, in order to express them by the different orders of 
units, and then we add each different order separately, and 
without regard to its name, observing only that ten, in an 
inferior order, is equal to one in the next superior order. By 
this means we add thousands, millions, or any of the higher or- 
ders as easily as we add units. If on the contrary we had as 
many names and characters, as there are numbers which we 
have occasion to use, the addition of large numbers would 
become extiiemely laborious. The other operations are as 
much facilitated as Addition, by this method of notation. 

In the above examples the numbers to be added have been 
written under each other. This is not absolutely necessary ; 
we may add them standing in any other manner, if we are 
careful to add units to units, tens to tens, &;C., but it is 
generally most convenient to write them under each other, 
and we shall be less liable to make mistakes. 

In the above examples we commenced adding the numbers 
at the top of each line, but it is easy tcr see that it will make 
no difference whether we begin at the top or bottom, since 
the result will be the same in either case. 

Proof, The only method of proving addition, which can 
properly be called a proof, is by subtraction. This will be 
explained in its proper place. 

The best way to ascertain whether the operation has been 
correc.tly performed, is to do it over again. But if we add 
the numbers the second time in the same order as at first, if 
a mistake has been made, we are very liable to make the 
same mistake again. To prevent this, it is better to add 
them in a reversed order, that is, if they were added down- 
wards the first time, to add them upwards the second time, 
and vice versa,* 

* The method of omitting the uppQr line the second time, and then 
adding it to the sum of the rest is liable to the same objection, as that 
of adding the numbers twice in the same order, for it is in fact the 
same thing. If this method were to be used, it would be much bet* 
ter to omit the lower line instead of the upper one when they are 
^added upward ; and the upper line when added downward. This 
would cnange the order in which the numbers are put together. 

The danger of making the same mistake*is this : if in adding up a 
row of figures wo should somewhere happen to say. 26 and 7 are 35, 
if we add it over again in the same way, we are very liable to say so 
again. But in addmg it in another order it would be a very singular 
•oincidence if a mistake of exactly the same number were made. 

II • 
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From what has been said it appearjs, that the i^ration of 
addition may be reduced to the following 

Rule. Write doum the numbers in the most convenient 
manner f which is generally so ihat the units may stand under 
units J tens under tens, d^c. First add together all the units, 
and if they do not exceed nine, write the result in the units* 
place ; but if they amount to ten or more than ten, reserve the 
ten or tens^ and write down the excess above even tens, in the 
units'* plac^. Then add the tens, and add with them the 
tens which were reserved from the preceding column ; reserve 
^the tens as before, and set down the excess, and S9 on, till aU 
the columns are added. 



MULTIPLICATION. 

III. ' duestions often occur in addition in which a 
number is to be added to itself several times. 

How much vjill 4 gallons of molasses come to at 34 cents 
a gallon ? 

34 cents This example may be performed very 

34 cents easily by the common method of addition. 
34 cents But it is easy to see jthat if it were required 
34 cents to find the price of 20, 30, or 100 gal- 

Ions, the operation would become laborious 

Ans. 136 cents on account of the number of times the 
number 34 must be written down, 

I find in adding the units that 4 taken 4 times amounts to 
1% 1 write the 6 and reserve the ten ; 3 taken 4 times 
amounts to 12, and 1 which I reserved makes 13, which 1 
write dowQ, and the whole number is 136 cents. 

If I have learned that 4 times 4 are 16, and that 4 times 
3 are 12, it is plain that I need not write the number 34 but 
once, and then I may say that 4 times 4 are 16| reserving the 
ten and writing the 6 units as in addition. Then again 4 
times 3 (tens) are 12 (tens) and 1 (ten which I reserved) 
are 13 (tens.) ^ 

Addition performed in this manner is celled Multiplica 
tion, ' In this example 34 is the number to be multiplied or 
repeated, and 4 is the number by which it is to be multi- 
plied ; that is, it expresses the number of times 1S(4 is to be 
taken. 
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The number to be multiplied is called the muUipHcan<^ 
and the number which shows how many times the multipli- 
cand is to be taken is called the multiplier. The answer or 
result is called the product. They are usually written la 
the following manner r 

34 multiplicand 
4 multiplier 

136 product. 

Having written them down, say 4 tinges 4 are 16, write 
the 6 and reserve the ten, then 4 times 3 are 12, and 1 
(which was reserved) are 13. 

In order to perform multiplication readily, it is necessary 
10 retain in n ?mory the sum of each of the nine digits re- 
peated from one to nine times ; that is, the products of each 
of the nine digits by themselves, and by each other. These 
are all that are absolutely necessary, but it is very convenient 
to remember the products of a much greater number. ^ The 
annexed table, which i^ called the table of Pythagoras, con- 
tains the products of the first twenty numbers by the first 
ten. 
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To form this table, write the numbers 1, 2, 3, 4, dec. as^ 
far as you wish the table to extend, in a line horizontaily. 
This is the first or ;ipper row. To form the second row, 
add these numbers to *hemselves, and write them in a row 
directly uAder the first. Thus 1 and 1 are 2 ; 2 and 2 are 
4 ; 3 and 3 are 6 ; 4 and 4 are 8 ; &.c. To form the third 
row, add the second row to the first, thus 2 and 1 are 3 ; 4 
and 2 are 6 ; 6 and 3 are 9 ; 8 and 4 are 12 ; 6lc. This 
. will evidently contain the first row three times. To form 
the fourth row, add the third to the first, and so on, till you 
have formed as many rows as you wish the table to contain. 
When the formation of this table is well understood, the 
mode of using it may be easily conceived. If for instance 
the product of 7 by 5, that is, 5 times 7 were required, look 
for 7 in th^ upper row, then directly under it in the fifth 
row, you find 35, which is 7 repeated 5 times. In the same 
manner arty other product may be found. 

If you seek in the table of Pythagoras for the product of 5 
by 7, or 7 times 5, look for 5 in the first row, and directly 
under it in the seventh row you will find 35, as before. It 
appears therefore that 5 times 7 is the same as 7 times 5. 
In the same manner 4 times 8 are 32, and 8 times 4 ar^ 32 ; 
3 times 9 are 27, and 9 times 3 are 27. In fact this will be 
found to be true with respect to all the numbers in the table. 
From this we should be led to suppose, that, whatever be the 
two numbers which are to be multiplied together, the product 
will be the same, whichsoever of them be made the multi- 
plier. 

The few products contained in the table of Pythagoras 
are not sufilicient to warrant this conclusion. For analogical 
reasoning is not allowed in mathematics, except to discover 
the probability of the existence of facts. But the f^cls arc 
not to be admitted as truths until they are demonstrated. I 
shall therefore give a demonstration of the above fact ; which, 
besides proving the fact, will be a good illustration of the 
manner in which the product of two numbers is formed. 

There is an orchard, in which there "are 4 rows of trees, 
and there are 7 trees in each row. 

. If one tree be taken from each 

row, a row may be made consisting 

of four trees ; then one more taken 

from each row will make another 

row of four trees ; and since there are seven trees in etch 
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row, it is evident, that in this way seven rows^ of four trees 
each, may be made of them. But the number of trees re- 
mains the same, which way soever they are counted. 

Now whatever be the number of trees in each row, if they 
are all alike, it is plain that as many rows, of four each, can 
be made, as there are trees in a row. Or whatever be 
the number of rows of seven each, it is evident that seven 
rows can be made of them, each row consisting of a number 
equal to the number of rows. In fine, whatever be the num- 
ber of rows, and whatever be the number in each row, it is 
plain that by taking one from each row a new row may be 
made, containing a number of trees equal to the number of 
rows, and that there will be as many rows of the latter kind, 
as there were trees in a row of the former kind. 

The same thing may be demonstrated abstractly as fol- 
lows : 6 times 5 means 6 times each of the units in 5 ; but 

6 times 1 is 6, and 6 times 5 will be 5 times as much, that 
is, 5 times 6. 

Generally, to multiply one number by another, is to repeat 
the first number as many times as there are units in the 
second number. To do this, each unit in the first must be 
repeated as many times as there are units in the second. 
But each unit of the first repeated so many times, makes a 
number equal to the second ; therefore the second number 
will be repeated as many thnes as there are units in the first. 
Hence the product of two numbers will always be the same, 
whichsoever be made multiplier. 

TVhat taill 25^ pounds of meat cost, at 7 cents per pound? 

This question will show the use of the above proposition ; 
Ibr 254 pounds will cost 254 times as much as 1 pound ; but 
I pound costs 7 cents, therefore it will cost 254 times 7. 
But since we know that 254 times 7 is the same as 7 times 
254, it will be much more convenient to multiply 254 by 7. 
It is easy to show here that the result must be the same ; for 
254 pounds at 1 cent a pound would come to 254 cents ; at 

7 cents a pound therefore it must Come to 7 times as much. 

Operation, 
254 Here say 7 times 4 are 28 ; reserv- 

7 ing the 2 (tens^ wri|e the 8 (units); 

then 7 times 5 (tens) are 35 (tens) and 

Ans, 1778 cents. 2 (tens) which were reserved are 37 
(tens); write the 7 (tens) and reserve the 3 (hundreds); 
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then 7 times 2 (hundreds) are 14' (hundreds) and 3 which 
were reserved are 17 (hundreds). The answer is 1778 
cents ; and since 100 cents make a dollar, we may say 17 
dollars and 78 cents. 

The process of multiplication, by a single figure, may be 
expressed thus : Multiply each figure of the muUipUcand hy 
the multiplier ^ beginning at the right hand, and. carry as in 
addition. 



IV. What will 24 oxen come to, at 47 dollars apiece 7 

It does not appear so easy to multiply by 24 as by a num 
ber consisting of only one^gure ; but we may first find the 
price of 6 oxen, and then 4 times as much will be the price 
of 24 oxen. 

Operation, 
47 
6 



282 dolls, price of 6 oxen. 
4 



1 128 dolls, price of 24 oxen. 
Or thus 47 



188 dolls, price of 4 oxen. 
6 

!1128 dolls, price of 24 oxen. 

A number which is a product of two or more numbers is 
called a composite or compound number. The numbers, 
which, being multiplied together, produce the number, are 
called factors of that number. 4 is a composite number, its 
factors are 2 and 2, because 2 times 2 are 4. 6 b also a 
composite number, its factors are 2 and 3. The numbers 8, 
9, 10, 12, 14, 15, &;C. aie composite numbers ; some of 
them have only two factors, and some have several. The 
sign X J a cross, in which neither of the marks is either hori- 
zontal or perpendicular, is used to express multiplication. 
Thus 3X2 = 6, signifies 2 times 3 are equal to 6. 2 X 3 
X 5 = 30, signifies 3 times 2 are 6v and .*> tirtu^j^ ^ m^*JS^ 
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Numbers which have several factors, may be divided into 
a number of factors, less than the whole number of factors, 
in several ways. 24, for ei^ample, has 4 factors, thus, 2 X 
2 X ^ X 3 z=i 24. • This may be divided into 2 factors and 
into 3 factors in several different ways. Thus 4 X 6 = 24 ; 
2X2X6 = 24; 3x8 = 24; 2 Xl2 =t 24; 2 X G X 
2 = 24. 

When several numbers are to be multiplied together, it 
will make no difference in what order th^y are multiplied, 
the result will always be the same. 

What wiU he the price of 5 loads of cider, each load conr 
tatnifig 7 barrels^ at 4 dollars a barrel ? 

Now 5 loads each cqntaining 7 barrels, are 35 barrels. 
35 barrels at 4 dollars a barrel, amount to 140 dollars. Or 
we may say one load comes to 28 dollars, and 5 loads will 
come to 140 dollars. Or lastly, 1 barrel from each load will 
come to 20 dollars, and 7 times 20 are 140. 

Thus 7 Or 7 Or 5 
5 4 4 

35 28 20 
4 5 7 

140 140 140 

What is the price of 23 loads of hay^ at 34 doUs, a had t 

34 

2 ' 



34 
7 



68 dolls, price of 2 loads. 



238 dolls, price of 7 loads. 
3 

714 dolls, price of 21 loads. 
4- 68 dolls, price of ^.loa4s. 

= 782 dolls, price of 23 1^8. 



i 
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Muk^y 228 by 11% 398 

112 = 4x7x4 4 



1312 product by 4 

7 



9184 product by 28 

4 



36736 product by 112 
It is easy to see that we may multiply by any other num- 
ber in the same manner. 

This operation may be expressed as follows. To mnitipl? 
by a composite number : JFHnd two or more numbers^ which 
hdng muUipIied together will produce the muUipUer ; mvUi- 
ply the muUipUcand by one of these numberSj and then that 
product by another , and so on, until you have multiplied by all 
the factors^ into which you had divided the muUipUer, and 
the last product will be the product required. 

If the multiplier be not a composite number, or if it can- 
not be divided into convenient factors : Find a composite 
number as near as possible to the multiplier ^ but smaUer^ and 
multiply by it according to the above rule, and then add as 
many times the multiplicand^ as this number falls short of 
the multiplier, 

V. I have shown how to multiply any number by a sin- 
gle figure ; and when the multiplier consists of several 
figures, how to decompose it into such numbers as shall con- 
tain but one figure. It remains to show how to multiply by 
any number of figures; for the above processes will not 
always be found convenient. 

The most simple numbers consisting of more than one 
figure are 10, 100, 1000, 6lc. It will be very easy to multi- 
ply by these numbers, if we recollect that any figure written * 
in the second place from the right signifies ten times as 
many as it does when it stands alone, and in the third place, 
one hundred times as many, and so on. If a zero be annex- 
ed at the right of a figure or any number of figures, it is 
evident that they will all be removed one place towards the 
left, ajjd consequently become ten times as great ; if two 
zeros be annexed they will be removed two places, and will 
be one hundred times as great, &/C. Hence, to multiply by 

12 
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any number consisting of 1, with any nwnber of zeros at the 
right of it it is sufficient to annex the zeros to the muUipU 
•and. 

1X10=10 1X100=100 
2X10 = 20 3X100 = 300 
3 X 10 = 30 6 X 100 = 500 

27 X 10 = 270 

42 X 100= 4200 
368 X 1000 = 368000 

VI. When the multiplier is 20, 30, 40, 200, 300, 2000, 
4000, &c. These are composite numbers, of which 10, or 
100, or 1000, &c. is one of the factors. Thus 20 = 2 X 
10; 30 = 3X10; 300 = 3 X 100 ; &c. In the same 
manner 387000 = 387 X 1000. 

How much unU20 hogsheads of wine come to, at 87 dolka4 
per hogshead ? 

Operation. 
87 
3 

261 dolls, price of 3 hhds. 
10 



2610 dolls, price of 30 hhds. 

More simply thus 37 

30 



2610 dolls, price of 30 hhds. 

> It appears that it is sufficient in this example to multiply 
by 3 and then annex a zero to the product If the number 
of hogsheads had been 300, or 3000, two or three zeros must 
have been annexed. It is plain also that, if there are zeros 
on the right of the multiplicand, they may be omitted until 
the muUiplication has been performed, and then annexed to 
the product. 
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YII. A man bought 26 pipes of wine, at 143 dollars a 
pipe ; how much did they come to ? , 
26 = 20 -f- 6- The operation may be performed thus : 

143 
6 

858 dolls, price of 6 pipes 
143 
20 



2860 dolls, price of 20 pipes 
4" 858 dolls, price of 6 pipes 

= 3718 dolls, price of 26 pipes 

The operation may be performed more simply thus ; 
143 
26 



2860 dolls, price of 20 pipes 

-|- 858 dolls, price of 6 pipes 

— ^^^— ■> -»• 

= 3718 dolls, price of 26 pipes 

Or multiplying first by 6 : 
143 
26 

858 dolls, price of 6 pipes 
+ 2860 dolls, price of 20 pipes 

= 3718 dolls, price of 26 pipes 

If iht wages of 1 man be 438 dollars for 1 year, what wUl 
he the wages of 234 men, at the same rate ? 

Operation. 
438 
234 



87600 dolls, wages of 200 men 
4- 13140 do. wages of 30 men 
-j- 1752 do. wages of 4 men 

=102492 dolls, wages of 234 men 
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Or thus 438 

234 



1752 dolls, wages of 4 men 

- - 13140 do. wages of 30 men 

- - 87600 do. wages of 200 men 



=102492 dolls, wages of 234 men 

When we multiply by the 30 and the 200, we need, not 
annex the zeros at all, if we are careful, when multiplying 
by the tens, to set the first figure of the product in the ten's 
place, and when multiplying by hundreds, to set the first 
figure in the hundred's place, d&c. 

Operation. 
438 
234 



1752 
1314. 
876.. 



102,492 

If we compare this operation with the last, we shall find 
^i»at the figures stand precisely the same in the two. 

We may show by another process of reasoning, that when 
ne multiply uiiits by tens, the first figure of the product 
should stand in the tens' {dace, &c. ; fbr units multiplied by 
tens ought to product tens, and units multiplied by hundreds, 
ousht to produce hundreds, in the same manner as tens mul- 
tiplied by units produce tens. 

if it fake 853 dollars to support a family one year, hai^ 
many dollars mil it take to support 207 such families the 
same time ? 

Operation, 

853 In this example I multiply first by the 7 

207 units, and write the result in its proper place ; 

.4 then there being no tens, I multiply next by 

5971 the 2 hundreds, and write the first figure of 

1706 this product under the hundreds of the first 

product ; and then add the results in the order 

176571 in which they stand. 
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The general rule therefore for multiplying by any number of 
figures may be expressed thus : Multiply ectch figure of the 
multiplicand hy each figure of the muUiplier s^arately, tak- 
ing care when multiplying by units to make the fi% st figure 
of the result stand in the units* place ; and when multiplying 
by tens, to make the first figure stand in the tens^ place ; and 
when multiplying by hundreds^ to make the first figure stand 
in the hundreds* place, Sfc, and then add the several products 
together.- 

Note. It is generally the best way to set the first figure 
of each partial product directly under the figure by which 
you are multiplying. ■ 

Proof The proper proof of multiplication is by division, 
consequently it cannot be explained here. There is also a 
method of proof by easting out the nines, as it is called. But 
the nature of this cannot be understood, until the pupil is 
acquainted with division. It will be explained in its prope^ 
place. The instructer, if he chooses, may explain the use 
of it here. ' 



VIII. A man having ten dollars, paid away three of 
them ; how many had he left 7 

We have seen that all numbers are formed by the suc- 
cessive addition of units, and that thejrmay also be formed 
by adding together two or more numbers smaller than them- 
selves, but all together containing the same number of un'I> 
as the number to be formed. The number, 10 for example, 
may be formed by adding 3 to 7, 7 + 3 = 10. It is easy to 
see therefore that any number may be decomposed into two 
or more numbers, which taken together, shaill be equal to 
that number. Since 7 -|- 3 = 10, it is evident that if 3 be 
taken from 10, there will remain 7. 

The following examples, though apparently different, all 
require the same operation, as will be- immediately perceived. 

A man having 10 sheep sold 3 of them ; how many had he 
left ? That is, if 3 be taken from 10, tohat tUiYnber wlU Ttr 
wioin f 

12 ♦ 
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A 9um gone ^dodars io m^e son^ and \{i to another ; how 
much more did he give to the one than to the other ? ThaJt 
iSf how much greater u the number 10 than the number 3 ? 

A man owing 10 dollars^ paid 3 dollars at one time, and 
the rest at another ; how much did he pay the last time f 
That is, how much must be added to 3 to make 10 ? 

JFrom Boston to Dcdham it is 10 rnile^, and from Boston 
io JRoxburjf it is only 3 miles ; what. is the difference in the 
two distances from Boston 7 

A boy divided 10 apples between two other boys ; to one 
he gave S, how many did he give to the other ? That a^, if 
10 be divided into two parts so that one of tJie parts may he 
3, what will the other part be ? 

It is evident that the above five questions are all answered 
by taking 3 from 10, and finding the difference. This ope- 
ration is called subtraction. It is the reverse of addition. 
Addition puts numbers together, subtraction separates a 
oumber into two parts. 

A man paid ^29 dollars for a coat and 7 dollars for a 
hat, how much more did he pay for his coat than for his hat ^ 

In this example we have to take the 7 from the 29 ; we 
know from addition,^ th^t 7 and 2 are 9, and consequently 
that 22 and 7 are 29 ; it is evident therefore that if 7 be 
taken from 29 the remainder will be 22. 

A man bought an ox for 47 dollars ; to pay for it he gave 
a cow worth 23 dollars, and the rest in money ; how much 
money did he pay ? 

Operation, 

Ox 47 dollars. Cow 23 dollars. 

It wiU be best to perform this example by parts.' It is 
plain that we must take the twenty from the forty, and the 
tliree from the seven ; that is, the tens from the tens, and 
the units from the units. • I take twenty from forty, and 
there remains twenty. I then take three from seven, and 
there remains four, and the whole remainder is twenty-four. 
Ans. 24 dollars. 

It is generally most convenient to write the numbers un- 
der each other. The smaller number is usually written 
under the larger. Since units are to be taken from units, 
anid tens from .ens, it will be be^l lo vfiVx.^ xwttXa \m^«t\MQsfci^ 
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tens under tens, d&c. as in addition. It is also most con- 
venient, and, in fact, frequently necessary, to begin with the 
nnits as in addition and multiplication. 

Operation. 
Ox 47 dollars. I say first 3 from 7, and there will 

Cow 23 ^dollars. remain 4. Then 2 (tens) from 4 ' 

— (tens^ and there will remain 2 (tens), 

24 difference, and the whole remainder is 24. 

A man having 62 sheep in his flocks sold 17 of them ; haw 
many had he then ? 

Operation* 

He had 62 sfieep In this ef)cample a difficulty immedi 

Sold 17 sheep ately presents itself, if we attempt to 
^ — perform the operation as before ; for 

Had lefl 45 sheep we cannot take 7 from 2. We can, 
however, take 7 from 62, and there remains 55 ; and 10 
from 55, and there remains 45, which is the answer. 

The same operation may be performed in another way, 
tvhich is generally more convenient. I first observe, that 62 
is the same as 50 and 12 ; and 17 is^the same as 10 and 7. 
They may be written thus : 

62 = 50 -|- 12 That is, I take one ten from the six 

17=:'10-f- 7 tens, and write it with the two units. 
" But the 17 I separate simply into units 

45 = 40 -f- ^ sind tens as they stand. Now I can take 
7 from 12, and there remains 5. Then 10 from 50, and there 
remains 40, and these put together make 45.* 

This separation may be made in the mind as well as to 
write it down. ^ 

Operation. 

62 Here I suppose 1 ten taken from the 6 tens, 
17 and written with the 2, which makes 12. ^I say 
— 7 from 12, 5 remains, then setting down the 5, 1 
45 say, 1 ten from 5 tens, or simply 1 from 5, and 
there remains 4 (tens), which written down shows the re- 
mainder, 45. 

The taking of the ten out of 6 tens and joining it with 
the 2 units, is called borrowing ten. 

" Let the pupWporform a large number of cii\im\tWV| %«<^vt'«iSaw% 
them in this way, when be first commence! 8a\AT&c\!\Qii. 
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Sir Isaac Newton was ham in the year 1642, and he died 
in 1727 ; how old was he at the time of his decease ? 

m 

It is evident that the differei^ce between these two num- 
bers must give his age. '^ 

Operation. 
1600 -}- 120 + 7 = 1727 
1600 4- 40 4-2=1642 



Ans. 80 -|- 5 = 85 years old. 

In this example I take 2 from 7 and there remains 5, 
which I write down. But since I cannot take 4 (tens) from 
2 (tens,) I borrow 1 (hundred) or 10 tens from the 7 (hun- 
dreds,) which joined with 2 (tens) makes 12 (tens,) then 4 
(tens) from 12 (tens) there remains 8 (tens,) which I write 
down. Then 6 (hundreds) from 6 (hundreds) there re- 
mains nothing. Also 1 (thousand) from 1 (thousand) no- 
thing remains. The answer is 85 years. 

A man bought a quantity of fiour for 15,265 dollars , and 
sold it again for 23,007 dollars, how much did he gain by 
the bargain ? 

Operation. 
23,007 Here I take 5 from 7 and there remains 
15,265 2 ; but it is impossible to take 6 (tens) from 

— 0, and it does not immediately appear where 

2 I shall borrow the 10 (tens,) since there is 
nothing in the hundreds' place. This will be evident, how 
ever, if I decompose the numbers into parts. 

Otter c^tt on 
10,000 + 12,000 4- 900 + ioO + 7 = 23,007 
10,000+ 5,000 + 200+ 60 + 5 = 15,265 



7,000 + 700+ 40+2= 7,742 

The 23,000 is equal to 10,000 and 13,000 ; this last is 
equal to 12,000 and 1,000; and 1,000 is equal to 900 and 
100. Now I take 5 from 7, and there remains 2 ; 60 from 
100, or 6 tens from 10 tens, and there remains 40, or 4 
tens; 2 hundreds from 9 hundreds, and there remains 7 
hundreds; 5 thousands from 12 thousands, and there re- 
mains 7 thousands ; and 1 ten-thousand from 1 ten-thousand, 
and nothing remains. The answer is 7,742 dollars. 

This example may be performed in the same manner afl 

• 
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the others, without separating it into parts except in the 
mind. 

I say 5 from 7, there remains 2: then borrowing 10 

S which roust in fact come from the 3 (thousand), I say, 6 
tens) from 10' (tens) there remains 4 (tens ;) then I borrow 
ten again, but since I have already used one of these, I say, 

2 (hundreds) from 9 (hundreds) there remains 7 (hundreds.;) 
then I borrow ten again, and having borrowed one out of the 

3 (thousand,) I say, 5 (thousand) from 12 (thousand there 
remains 7 (thousand;) then 1 (ten-thousand) from 1 (ten- 
thousand) nothing remains. The answer il 7,742 as before. 

The general rule for subtraction piay be expressed 
thus : The less number is always to be svhtraeted from the 
larger* Begin at the right hand and take successively each 
figure of the less number from the corresponding figure of 
the larger number ^ that is, units from units, tens from tens, 
4*c. Tfit happens that any figure of the less nund>er can^ 
not be taken from, the corresponding figure of the larger, 
borrow ten and join it vnth the figure from which the subtrao 
Hon is to be made, and then subtract ; before the next figure 
is subtracted take care to diminish by one the figure from 
which the subtraction is to be made* 

N. B. When two or more zeros intervene in the number 
from which the subtraction is to be made, all, except the 
first, must be called 9s in subtracting, that is, afler having 
borroMred ten, it must be diminished by ond, on account of 
the ten which was borrowed before. 

Note. It is usual to write the smaller number under the 
greater, so that units may stand under units, and tens under 
tens, &c. 

Proof A man bought an ox and a row for 73 dollars,, 
and the price of the cow was 25 dollars ; what was the price 
of the ox f 

The price of the ox is evidently what remains afler taking 
25 from 73. 

Operation. 
Ox and cow 73 dollars 
Cow 25 do. 

Ox 48 do. 

It appears that the ox cost 46 dollars. If the cow cost 25 
dollars, and the ox 48 dollars, it is evident that 25 and 48 
added together must make 73 dollars, what they both cost. 
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Hence to prove subtraction, add the remainder and. the 
smaller number together, and if the work is right their sum 
will be equal to the larger number. 

Another method. If the ox cost 48 dollars, this number 
taken from 73, the price of both, must leave the price of the 
cow, that is, 25. Hence subtract the remainder from the 
larger number, and if the work is rights this last remainder 
will be equal to the -smaller number. 

Proof of addition. It is evident from what we have seen 
of subtraction, that when two numbers have been added to- 
gether, if one of *these numbers be subtracted from the sum, 
the remainder, if the work be right, must be equal to the 
other number. This will readily be seen by recurring to the 
last example. In the same manner if more than two num- 
bers have been added together, and from the sum all the 
numbers but one, be subtracted, the remainder must be 
equal to that one. 



DIVISION. 

IX. A hoy having 32 apples unshed to divide them equal- 
ly among 8 of his companions ; how many must he give them 
ctpiece f 

If the boy were not accustomed to calculating, he would 
probably divide them, by giving one to each of the boys, and 
then another, and so on. But to give them one apiece would 
take 8 apples, and one apiece again would take 8 more, uid 
so on. The question then is, to see how many times 8 may 
be taken from 32 ; or, which is the same thing, to see how 
many times 8 is contained in 32. It is contained four times. 
Ans. 4 each. 

A boy having 32 apples was able to give 8 to each of his 
companions. How many companions had he ? , 

This question, though different from the other,, we per- 
ceive, is to be performed exactly like it. That is, it is the 
question to see how many times 8 is contained in 32. We 
take away 8 for one boy, and then 8 for another, and so on. 

A man having 54 cents, laid them all out for oranges^ at 
6 cents apiece. How many did he buy ? 
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It is evident t}iat as many times as 6 cents can be taken 
from 54 cents, so' many oranges he can buy. Ans. 9 
oranges 

A man htnight 9 oranges for 54 cents ; how much did he 
give. apiece ? 

In this example we wish to divide the number 54 into 9 
equal parts, in the same manner as in the first question we 
wished to divide 32 into 8 equal parts. Let us observe, that 
if the oranges had been only one cent apiece, nine of them 
would come to 9 cents p if they had been 2 cents apiece, 
they would come to twice nine cents ; if they had ' been 3 
cents apiece, they would come to 3 times 9 cents, and so on. 
Hence the question is to see how many times 9 is contained 
in 54. Ans. 6 cents apiece. 

In all the above questions the purpose was to see how 
many times a small number is contained in a larger one, and 
they may be performed by subtraction. If we examine them 
again we shall find also, that the question was, in the two 
first, to see what number 8 must be multiplied l3y, in order 
to produce 32 ; and in the third, to see what the number 6 
must be multiplied by, to produce 54 ; in the fourth, to see 
what number 9 must be multiplied by, or rather what num- 
ber must be multiplied by 9, in order to produce 54. 

The operation by which questions of this kind are perform- 
ed is called division. In the last example, 54, which is the 
number to be divided, is called the dividend; 9, which is 
the number divided by, is called the divisor ; and 6, which 
is the number of times 9 is contained in 54, is called the 
quotient. 

It is easy to see from the above reasoning, that the quo- 
tient and divisor multiplied together must produce the divi- 
dend ; for the question is to see how many times the divisor 
must be taken to make the dividend, or in other words to see 
what the divisor must be multiplied by to produce the divi- 
dend. It is evident also, that if the dividend be divided 
by the quotient, it must produce the divisor. For if 54 con- 
tains 6 nine times, it will contain 9 six times. 

To prove division, multiply the divisor and quotient to- 
gether, and if the work be right, the product will be the 
dividend. Or divide the dividend by the quotient, and if the 
work be right, the result will be the divisor. 

This also furnishes a proof for multiplication, for if the 
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quotient multiplied by the divisor produces the dividend, it 
is evident, that if the product of two numbers be divided bj 
one of those numbers, the quotient must be the other num 
her. 

It appears that division is applied to two distinot purposes, 
though the operation is the same for both. The object of 
the first and fourth of the above examples is to divide the 
numbers into equal parts, and of the second and third to find 
how many times one number is contained in another. At 
present, we shall confine our attention to examples of the 
latter kind, viz. to find hpw many tgnes one number is con- 
tained in another. ' 

At 3 cents apiece , how many pears may he bought for 57 
cents ? 

It is evident, that as many pears may be bought, as there 
are 3 cents in 57 cents. But the solution of this question 
does not appear so easy as the last, on isocount of the greater 
number of times which the divisor is contained in the divi-, 
dend. If we separate 57 into two parts it will appear more 
easy. 

57 = 30-1-27. 

We know by the table of Pythagoras that 3 is contained 
in 30 ten times, and in 27 nine times, consequently it is 
contained in 57 nineteen times, and the answer is 19 pears. 

How many barrels of cider^ at 3 dollars a barrel^ can he 
botight for 84 dollars ? 

Operation, 
84 = 60 4- 24 ' 3 is contained in 6 twice, but in 6 
tens it is contained ten times as oflen, or 20 times. 3 is 
contained in 24 eight times, consequently 3 is contained 28 
times in 84. Ans. 28 barrels. 

How many pence are there in 12Q farthpigs ? 

As many times as 4 farthings are contained in 132 far- 
things, so many pence there are. 

Operation. 
132 = 120 + 12 120 is 12 tens, 4 is contained in 
12 three times, consequently it is contained 30 times in 12 
tens. 4 is contained 3 times in 12 units, consequently in 
132 it is contained 33 times. Ans. 33 pence. 
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How many barrels of flour ^ at 5 doUars a hoFrttj, maybe 
bought for 785 doUars. 

Operation. 
786 = 500 + 250 + 35 

5 is contained in 5 once, and in 500 one hundred tim^. 
!250 is 25 tens. 5.is contained 5 times in 25, consequently 
50 times in 250. 5 is contained 7 times in 35 units. In 
785, 5 is contained 157 times. Ans. 157 barrels. 

How many dollars are ther€ in 7464 shillings ? 

As many times as 6 shillings are contained in 7464 shil- 
lings, so. many dollars there are. 

Operation. 
7464 = 6000 + 1200 + 240 + 24 

6 is contained 1000 times in 6000, 200 time^ in 1200, 40 
times in 240, and 4 times in 24, making in all 1244 times.* 
An^. 1244 dollars. 

It is not always convenient to resolve the number into 
parts in this manner at first, but we may do it as we perform 
the operation. 

• III 126 days how many weeks ? 

Operation. 

126 = 70 + 56 Instead of resolving it in this man 
ner, we will write it down as follows. 

Dividend 126 (7 Divisor 

70 — 

— 10 
56 8 
56 — 

— 18 quotient 

I observe that 7 cannot be contained 100 times in 126, 1 
therefore call the two first figures on the left 12 tens or 120, 
rejecting the C for the present. . 7 is contained more than 
once and not so much as twice in 12, consequently in 12 
tens it is contained more than 10 and less than 20 times. I 
take 10 times 7 or 70 out of 126, and there remains 56. 
Then 7 is contained 8 times in 56, and 18 times in 126. 
Ans. 18 weeks. 

* Let the pupil perform a large number of examples in this manner 
when he first commences ; as he is obliged to separate the numbers 
into parts, ho will at length come to the common method. 

13 
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In ^56 pence how n*any four-pences ? 
It is evident that this answer will be obtained by finding 
how many times 4 pence is contained in 3756 pence. 

If we would solve this, as we did the first examples, it 
will stand thus : 

3756 == 3600 4. 120 + 36 
But if we resolve it into parts, as we perform the opera- 
tion, it will be done as follows : 
Dividend 3756 (4 divisor 

3600 

900 = number that 4 is contained in 3600 

156 30 do. . - - - 120 

120 9 do. - - - - 36 

36 939 do. - ... . 3756 

36 



Here I take the 37 hundreds alone, and see how many 
times 4 is contained in it, which I find 9 times, and since it 
is 37 hundreds, it must be contained 900 times. 900 times 
4 is 3600, which I subtract from 3756, and there remains 
156. It is now the question to find how many times 4 is 
contained in this. I take the 15 tens, rejecting the 6, and 
see how many times 4 is contained in it. It is contained 3 
times, and since it is 15 tens, this must be 3 tens or 30 
times. 30 times 4 is 120. This I subtract from 156, and 
there remains 36. 4 is contained in. 36, 9 times ; hence it 
is contained in the whole 939 times. Ans. 939 four-pences. 
If these partial numbers, viz. 3600, 120, and 36, are com- 
pared with the resolution of the number abovey they will be 
found to be the same. 
This operation may be abridged still more. 

3756 (4 

36 

939 quotient 

15 
12 

36 
36 
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In this I say, 4,in»o 37 9 times, and set down the 9 in the 
quotient, without regarding whether it is hundreds, or tens, 
or units, but by the time I have' done dividing, if I set the 
other figures by the side of it, it will be brought into its 
proper place. Then I say 9 times 4 are 36, and set it under 
the 37, as before, but do not write the . zeros by the side of 
it. I then subtract 36 from 37, and there remains 1. This 
of coursie is 100, but I do not mind it. I then bring down 
the 5 by the side of the 1, which makes 15, or rather 150, 
but I call it 15. Then I say, 4 into 15, 3 times, (this is 30, 
but I write only the 3 ;) I write the 3 by the side of the 9. 
Then I say, 3 times 4 is 12, which I write under the 15, 
and subtract it from 15, and there remains 3 (which is 
in fact 30.) By the side of 3 I bring dowD the 6, which 
makes 36. Then I say 4 into 36, 9 times, which I write 
in the quotient, by the side of the 93, and it. makes 939. 
The (irst 9 is now in the hundreds' place^ and the 3 in 
the ten's place, as they ought to be. If this operation be 
compared with the last, it will be found in substance exactly 
like it. All the difference is, that in the last the figures are 
set down only when they are to be used. 

A mati employed a number of workmen, and gave them 27 
dollars a month each ; at the expiration of one months it took 
10,125 dollars to pay them. How many men were there ? 

■ 

It is evident that to find the number of men we must find 
how many times 27 dollars is contained in 10,125 dollars. 

This may be done in the same manner as we did the last, 
though it is attended with rather more difficulty, because the 
divisor consists of two figures. 

Operation. 

Dividend 10,125 (27 divisor 

8,100 

300 z= the number of times 27 is contained 

2,025 in 8,100 

1,890 70 do. . - 1,89» 

— _ 5 do. . - 135 

J35 

135 375 4o. - - - 10,125 
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Common way. 

10,125 («7 

81 



375 quotient. 



902 
189 

135 
135 



~ I observe that there are not so many as 27 thousands, so I 
conclude that the divisor is not contained 1000 times in the 
dividend ; I therefore take the three left hand figures, neg- 
lecting the other two for the present. The three first are 
101 ; (properly 10,100, but I notice only 101 ;) I seek how 
many times 27 is contained in 101, and find between 3 and 
4 times. ^ I put 3 in the quotient, which, when the work is 
done, must be 3 hundred, because 101 is 101 hundreds, but 
disregarding this circumstance, I find how much 3 times 27 
is, and write it under 101. 3 times 27 are 81 ; this subtract- 
ed irom 101, leaves 20. By the side of 20 I bring down 
2, the next figure of the dividend which was not used. This 
makes 202, for the next partial dividend. I seek how many 
times 27 is contained in this. I find 7 times. I write 7 in 
the quotient. 7 timeii 27 are 189, which I subtract from 
202, and find a remainder 13. By the side of 13 I bring 
down 5, the other figure of the dividend, which makes 135 
for the last partial dividend. I find 27 is contained 5 times 
in this. I write 5 in the quotient. 5 times 27 are 135. 
There is no remainder, therefore the division is completed. 
Ans. 375 men. 

The operation in the above example is precisely the same, 
as in those which precede it ; but it is more dij9icult to dis- 
cover how many times the divisor is contained in the partial 
dividends. When the divisor is still larger, the difficulty is 
Increased. I shall next show how this difficulty may be ob- 
viated. 

In 31,755 days, how many years, allowing 365 days to the 
year ? 

It is evident, that as many times as 3(>5 is contained in 
31f755f so many years there ViWhe, 
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Operation. 
Dividend 31755 (365 divisor 

.2920 

, 87 quotient. 

2555 
2555 



I observe that 365 cannot be contained in 317, therefore I 
must take the four left hand figures, viz. 3175. In order to 
discover how many times 365 is contained in this, I observe, 
that 365 is more than 300, and less than 400. I say 300 is 
contained in 3100, or simply 3 is contained in 31, 10 times, 
but 365 being greater than 300, cannot be contained in it 
more than 9 times. Indeed if it were contained more than 
9 times, it must have been contained in 317, which is impoa- 
sible. 400 is contained in 3100, (or 4 in 31) 7 times. This 
is the limit the other way, for 365 being less than 400, must 
be contained at least as many times. It is contained there^ 
fore 7, or 8, or 9 times. The most probable are 8 and 9. I 
try 9. But instead of multiplying the whole number 365 by 
9, I say 9 times 300 are 2700, or simply 9 times 3 are 27 ; 
then subtracting 2700 from 3170, there remains 470 ; I then 
say, 9 times 60 is 540, or simply 9 times 6 is 54, which being 
larger than 470, or 47, shows that the divisor is not contain- 
ed 9 times. I next try 8 times, and say as before, 8 times 
300 are 2400, which subtracted from 3170, leaves 770, then 
8 times 60 are 480, which not being so large as 770, shows 
that the divisor is contained 8 times. I multiply the whole 
divisor by 8 (which is in fact 80,) the product is 2920. This 
subtracted from 3175 leaves' 255. I then bring down the 
other 5, which makes the next partial dividend 2555. Now 
trying as before, I find that 3 is contained 8 times in 25, 
and 4 is contained 6 times. The limits are 6 and 8. It is 
probable that 7 is right. I multiply 365 by 7, and it makes 
2555, which is exactly the number that I want. If I had 
wished to try 8, I should have said 8 times 3 are 24, which 
taken from 25 leaves 1. Then supposing 1 to be placed 
before the next figure, which is 5, it makes 15. 6 is not 
contained 8 times in 15, therefore 365 cannot be contained. 
8 times in 2555. The answer is 87 years. 

The method of trying the first figure of the dWv^vi vcw\a 
Ibe first figure, or the first two figares o? l\i^ ^^\\a^ ^viv^««A* 

13* 
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generally enables us to tell what the quotient figure must 
be, within two or three, and it will always furnish the limits. 
Then if we try the second figure, we shall always make the 
limits smaller ; if any doubt then remains, which will not 
often be the case, we may try the tiiird, and so on. 

I>tt;tVJe 436940074 &y 64237. 

ODBvaitoti* ' 
Dividend 436940074 (64237 divisor. 
385422* 



6802 quotient. 



. 515180 
.513896* 

. . . 128474 
...128474* 

Proof 436940074 
/n this example I seek how many times 6, the first figuie 
0\ ihe divisor, is contained in 43, the first two figures on the 
leti of the dividend ; I find 7 times, anJ 7 is contained 6 
times. The limits are 6 and 7. 7 times 6 are 42, and 42 
from 43 leaves 1, which I suppose placed by the side of 6 ; 
this makes 16. But 4, the second figure of the divisor, is 
not contained 7 times in 16, therefore 6 will be the first 
figure of the quotient. 

It is easy to see that this must be 6000, when the division 
is completed ; because there being five figures in the divi- 
sor, and the first figure of the divisor being larger than the 
first figure of the dividend, we are obliged to take the six 
firdt figures of the dividend for the first partial dividend ; and 
the dividend containing nine figures, the right hand figure 
of this partial dividend, is in the thousands^ place. I write 
6 in the quotient, and multiply the divisor by it, and write 
the result under the dividend, so that the first figure on the 
right hand may stand under the sixth figure of the dividend, 
counted from the left, or under the place of thousands. This 
product, subtracted from the dividend as it stands, leaves a 
remainder 51518 ; by the side of this I bring down the next 
figure of the dividend, which is 0, and the second partial 
dividend is 515180. Trying as before with the 6, and then 
with the 4, into the first figures of iVils partial dividend, I 
Snd the divisor is contained m \l 8 i^^W^ >Am^^. \ ^\\V^ ^ 
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in the quotient, then multiplying and subkacting as tiefore, I 
find a remainder 1284. I bring down the next figure of the 
dividend, whick gives 12S47 for the next partial dividend. I 
find that the divisor is not contained in this at all. I put 
in the quotient, so that the other figures may stand in their 
proper places, when the division is completed. Then I bring 
down the next iBgure of the dividend, which gives for a par- 
tial dividend, 128474. The divisor is contained twice in 
this. M ultiplving and subtracting as before, I find no re- 
mainder. The division therefore is completed. 

Proof, It was observed in the commencement of this 
Art. that division is proved by multiplying the divisor by the 
quotient. This is always done during the operation. In the 
last example, the divisor was first multiplied by 6 (6000,) and 
then by 8 (800,) and then by 2 ; we have only to add these 
numbers together in the order they stand in, ajid if the work 
is right, this sum will be the dividend. The asterisms show 
the numbers to be added. 

From the above examples we derive the following general 
rule for division : Place the divisor at the right of the divi- 
dend, separate them hy a mark, and draw a line under the 
divisor, to separate it from the quotient. -Take as many 
figures on the left of the dividend as are necessary to contain 
the divisor once or more. Seek how many times the first fig- 
ure of the divisor is contained in the first, or two first figures 
of these, then increasing the first figure of the divisor hy one, 
seek how many times that is contained in the same figure 
or figures. Take the figure contained within these limits, 
which appears the most probable, aa^ multiply the two left 
hand figures of the divisor by it ; if that is not sufficient to . 
determine^ multiply the third, and so on. When the first 
figure of the quotient is discovered, multiply the divisor by it, 
and subtrcct the product from tJie partial dividend. Then 
write the next figure of the dividend by the side of the re- 
mainder. This is the next partial dividend. Seek as before 
haw many times the divisor is contained in this, and place the 
result in the quotient, at the right of the other quotient figure, 
then multiply and subtract, as befofe; and so on, until (dl 
the figures of the dividend have been used. If it happens 
that any partial dividend is not so large as the divisor, a zero 
must be put in the quotient, and the next figure of the divi- 
dend written at the right of the partial divideud. 

JVote. If the remainder at any time ^Yvo^aXdi %iLC«fc^ ^^ 
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divisor, the quotient figure must be increased, and the mul- 
tiplication and subtraction must be performed again. If the 
product of the divisor, by any quotient figure, should be 
larger than the partial dividend, the quotient figure miist 
be diminished. 



Short Divimon. 

When the divisor is a small number, the operation of divi- 
sion may be much abridged, by performing the multiplica- 
tion and subtraction in the mind without writing the results. 
In this case it is usual to write the quotient under the divi 
dend. This method is called short division. 

A man purchased a quantity of jlour for 3045 dollars , at 
7 dollars a barrel. How many barrels were there ? 

Long Division. Short Division. 

3045 (7 3045 (7 



28 



435 435 



24 
21 



35 
35 



In short divisional say 7 into 30, 4 times ; I write 4 un- 
tierneath ; then I say 4 times 7 are 28, which taken from 30 
leaves 2. I suppose the 2 written at the left of 4, which 
makes 24 ; then 7 into 24, 3 times, writing 3 underneath, I 
say 3 times 7 are 21, which taken from 24 leaves 3. I sup- 
pose the 3 written at the lefl of 5, which make^ 35 ; then 7 
in 35, 5 tiroes exactly ; I write 5 underneath, and the divi- 
sion is completed. 

If the work in the short and long be compared together, 
they will be found to be exactly alike, except, in the short it 
is not written down. 

X. How many yards of chth^ at 6 dollars a yard, may 
6e bought for 45 dollars ? 
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42 dollars will buy 7 yards, and 48 dollars will boy 8 yards. 
45 dollars then will buy more than 7 yards and less thtn 
8 yards, that is, 7 yards and a part of another yard. As 
cases like this may frequently occur, it is necessary to know, 
what this part is, and how to distinguish one paft from 
another. 

When any thing, or any number is divided into two equal 
parts, one of the parts is called the hulf of the thing or num- 
ber. When the thing or number is divided into three equal 
parts, one of the parts is called one third of the thing or 
number ; when it is divided into four equal parts, the parts 
are called fourths ; when into five equal parts, fifths, &c. 
That is the parts always take their names from the number 
of parts into which the thing or number is divided. It is 
evident that whatever be the number of parts into which the 
thing or number is divided, it will take all the parts to make 
the whole thing or number. ' That is, it will take two halves, 
three thirds, four fourths, five fifths, &;C. to make a whole 
one. It is also evident, that the more parts a thing or num- 
ber is divided into, the smaller the parts will be. That is, 
halves are larger than thirds, thirds are larger than fourths, 
and fourths are larger than fifths, d2:'C. 

When a thing or number is divided into parts, any num- 
ber of the parts may be used. Wfien a thing is divided into 
three parts, we may use one of the parts or two of them. 
When it is divided into four parts, we may use one, two, or 
three of them, and so on. Indeed it is plain, that, when any 
thing is divided into parts, each part becomes a new unit, 
and that we may number these parts tis well as the things 
themselves before they were divided. 
* Hence we say one third, two thirds, one fourth, two 
fourths, three fourths, one fifth, two fiflhs, three fifths, &c. 

These parts of one are called fractions, or broken num- 
bers. They may be expressed by figures as well as whole 
nuinbers ; but it requires two numbers to express them, one 
to show into how many parts the thing or number is to be 
divided (that is, how large the parts are, and how many it 
takes to make the whole one) ; and the .other, to show how ' 
many of these parts are used. It is evident that these num- 
bers must always be written in such a manner, that we may 
know what each of them is intended to represent. It is 
agreed to write the numbers one abo^e \.\\a ^vVvKt^ \*Vi^ 'k 
line between them. The number bfcYovj xX^fe Xyor ^wi^^'^^si 
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how many parts the thing or number is divided, and the 
number above the line shows how many of the parts are 
used* Thus f of an orange signifies, that the orange is divid- 
ed into three equal parts, and that two of the parts or pieces 
are used. ^ of a yard of cloth, signifies that the yard is supr 
posed to be divided into five equal parts, and that three of 
these parts are used. The number below, the line is called 
the denominator, because it gives the denomination or name 
to the fraction, as halves, thirds, fourths, &c. and the num- 
ber above the line is called the numerator ^ because it shows 
how many parts are used. 

We have applied this division to a single thing, but it 
often happens that we have a number of things which we 
consider as a bunch or collection, and of which we wish to 
take parts, as we do of a single thing. Ih fact it frequently 
happens that one case gives rise to the other, so that both 
kinds of division happen in the same question. 

If a barrel of cider cost 2 dollars, what mH \ of a barrel 
cost ? 

To answer this question, it is evident the number two 
must be divided into two equal parts, which is very easily 
done. I of 2 is 1. 

Again, it mxty be asked, if a barrel of cider cost 2 dollars, 
what part of a barrel will one doUarbuy 7 

This question is the reverse of the other. But we have 
just seen that 1 is j- pf 2, and this enables us to answer the 
question. It will buy ^ of a barrel. 

If a yard of cloth cost 3 dollars, what wiU ^ of a yatd 
cost ? What mil % of a pard cost ? 

If 3 dollars be divided into 3 equal parts, one of the parts 
will be 1, and two of the parts will be 2. Hence J of a 
yard will cost 1 dollar, and f will cost 2 dollars. 

If this question be reversed, and it be asked, what part of 
a yard can be bought for 1 dollar, and what part for 2 dol- 
lars ; the answer will evidently be -^ of a yard for 1 dollar, 
and I for 2 dollars. 

It is easy to see that any number may be divided into as 
many parts as it contains units, and that the number of unit« 
used will be so many of the parts of that number. Hence if 
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it be asked, what part of 5, 3 is, we say, f of 5, because I is 
j- of 5, and 3 is three times as much. 

We can now answer the question proposed above, viz. 
How many yards of cloth, at 6 dollars a yard, may be bought 
for 45 dollars ? 

42 dollars will buy 7 yards, and the other 3 dollars will 
buy |- of a yard. Ans. 7| yards, which is read 7 yards and 
f of a yard. 

A man hired a labourer for 15 doUars a month ; at the end 
of the time agreed upon, he paid him 143 dollars. How 
i^umy months did he work ? 

Operation. 
143 (15 
Price of 9 months 135 -^ 

9y*j months. 

Remainder 8 

The wages of 9 months is 135 dollars, which subtracted 
from 143, leaves 8 dollars. Now 1 dollar will pay for -Jj of 
a month, consequently 8 dollars will pay for -^^ of a month. 
Ans. 9y^j months. 

Note. The number which remains after division, as 8 in 
this example, is called the remainder. 

At 97 doUars a toriy how many tons of iron may be bought 
for 2467 dollars ? 

Operation. 
2467 (97 

194 

25 J4 tons. 

527 
485 

Remainder 42 dollars. 

After paying for 25 tons, there are 42 dollars led. 1 dol- 
lar will buy -^ of a ton, and 42 dollar^ will buy ^ of a ton 
How many times is 324 contained in 18384 ? 

Op '^ration. 
18364 (324 

1620 

56|ff times. 



2164 
1944 



Remainder 220 
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It is contaiaed 56 times and 220 over, i is y^^ of 3*^4, 
and 220 is fff of '324. Ans. 56 times and |ff of another 
time. 

From the above examples, we deduce the following gene- 
ral rule for the remainder : When the division is performed^ 
as far as it can be, if there is a remainder, in ordfir to have 
the true quotient^ write the remainder over the divisor in the 
form of a fraction, and annex it to the quotient. 

XI. We observed in Art. V. that when the multiplier is 
10, 100, 1000, &c. the multiplication is performed by an- 
nexing the zeros at the right of the multiplicand. In like 
manner when the divisor is 10, 100, 1000, dLC. division may 
be performed by cutting pff as many places from the right of 
the dividend as there are zeros in the divisor. 

^^10 cents a pound, hoic many pounds of meat may he 

bought for 64 cents 7 

*■ 

The 6 which stands in tens' place shows how many times 
ten is contained in 60, for 60 signifies 6 tens, and the 4 
shows how many the number is more than 6 tens, therefore 
4 is the remainder. The operation then may be performed 
thus, 6.4. The answer is 6j-^ pounds. 

A man has 2347 Z&. of tobacco, which he wishes to put 
into boxes containing 100 lb. each ; how many boxes wiU it 
take ? 

It is evident that 100 is contained in 2300, 23 times, con- 
sequently it will take 23 boxes, and there will be 47 lbs. 
left, which will fill -^^ of another box. The operation may 
be performed thus, 23.47. Answer 23-^^. 

In general if one figure be cut off from the right, the tens 
will be brought into the units' place, and hundreds into the 
tens' place,' &/C. If two figures be cut off, hundreds are 
brought into the units' place, and thousands into the tens' 
place, &c. And if three figures be cut off, thousands are 
brought into the units' place, &c. that is, the numbers will 
be made 10, 100, or 1000 times less than before. 

Hence to divide by 10, 100, 1000, S^c. cut off from the 
right of the dividend ns many figures as there are zeros in 
the divisor. The remaining figures will he the quotient, and 
the figures cut off will be the remainder, which must be tvrit- 
ten over the divisor, and annexed to the quotient. 
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XII. We observed in Art. X, that any two numbers be^ 
ing given, it is easy to tell what part of the one the other k. 
Thus : 

IVhatpart of 10 yards are 3 yards ? Ans. 1 is rf^ of 10, 
and ^ is r^ of ten. 

What part of 237 barrels is 82 barrels ? Ans. 1 is ^^j 
of 237, and 82 is ^^r ^/ 237. 

Fractions are properly parts of a unit, bu$ by extension 
the term fraction is often applied to numbers larger than 
unity. This happens when the numerator is larger than the 
denominator, in which case there are more parts taken than 
are sufficient to make a unit. All fractions in which the 
numerator ^ is equal to the denominator, as f , |, ^, ^, &c. 
are equal to unity ; all in which the numerator is less than 
the denominator are less than unity, and are called proper 
fractions ; all in which the numerator is greater than the de- 
nominator, are more than unity, and are called improper 
fractions. Thus |, y, y, are improper fractions. 

The process of finding what part of one number another 
number is, is called finding their ratio. 

What is the ratio of 5 bushels to 3 bushels, or of 5 to 3 1 
This is the same as to say, what part of 5 is 3 ? The answer 
is ^. The ratio of 5 to 3 is |^. 

What part of S is 5? Answer ^. The ratio of S to 5 
is f . 

What is the ratio of 35 yards to 17 yards. Answer ^J. 

What is the ratio of 17 to 35 ? Answer ^. 

To find what part of one number another is, make the 
nuTiiber lohich is called the part (whether it be the larger or 
smaller) the numerator of a fraction, and the other number the 
denominator. 

Also to find the ratio of one number to another, make the, 
number which is expressed first the denominator, and the 
other the numerator. 

\ 

XIII. ^A gentleman gave \ of a dollar eacH to 17 poo? 
^persons ; how many dollars did it take ? 

It took y of a dollar. But f of a dollar make a dollar, 
consequently as many times as ^ is contained in 17, so many 
dollars it is. 5 is contained 3 times in 17, and 2 over. 

14 
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That is, y make 3 dollars, and there are \ of another dol- 
lar. Ans. 3f dollars. 

If 1 man consume -^j of a barrel of four in a week, how 
many barrels will an army of 537 men consume in the same 
time? 

They will consume '^. || of a barrel make a barrel, 
therefore as many times as 35 is contained in 537, so many 
barrels it is. 

537 (35 

35 

]5^f barrel:. Ansi. 

187 

175 

12 

35 is contained 15 times in 537 and 12 over, which is \\ 
of another barrel. 

Numbers like 3}, l^f » which contain a whole number 
and a fraction, are called mixed numbers. The above pro- 
cess by which ^ was changed to 3f , and ^3^ tp 15^, is 
called reducing improper fractions to whole or mixed num- 
bers. 

Since the denominator always shows how many of the 
parts make a whole one, it is evident that any improper frac- 
tion may be reduced to a whole or mixed number, by the fol- 
lowing rule : Divide the numerator by the denominator, and 
the quotient will be the whole number. If there be a remain- 
der, write it over the denominator, and annex it to the qruh 
tient, and it will form the mixed number required. 

XIV. It is sometimes necessary to change a whole or a 
mixed number to an improper fraction. 

A man distributed 3 dollars among some beggars, giving 
them \ of a dollar apiece ; how many received the money ? 
That isy in 3 dollars, how many fifths of a dollar ? 

Each dollar was divided equally among 5 persons, conse- 
quently 3 dollars were given to 15 persons. That' is, 3 dol- 
lars are equal to y of a dollar. 

A man distributed 18^ bushels of wheat among some poor 
persons, giving them \ of a Jfushel each ; hoto many persons 
were there ? 
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This question is the same as the following : 

Jn 18^ bushels, how many \ of a bushel? That m, hm 
many 7ths of a bushel ? 

In 1 bushel there are ^, consequently in 18 bushels there 
are 18 times 7 sevenths ; that is, ^f *, and ^ more make ^f^*. 
Answer 129 persons. 

Reduce 28j^ to an impr&per fraction. Thai is, in 28^ 
how many ^. 

Since there are |f in 1, in 28 there must be 28 times as 
many. 28 times ^ are 700, and 17 more are 717. Ans. 

717 

¥1 • 

Hence to reduce a whole number to an improper fraction 
with a given dejuominator, or a mixed number to an improper 
■fraction : multiply the whole number by the denominator, and 
if it is a mixed number add the numerator of the fraction, 
and write the result over the denominator. 

XV. A man hired 7 labourers for I day, and gave them 
^ of a dollar apiece ; how many dollars did he pay the 
whole ? 

If we suppose each dollar to be divided into 5 equal parts, 
it would take 3 parts to pay I man, 6 parts to pay 2 men, 
&c and 7 times 3 or 21 parts, that is, y of a dollar to pay 
the whole. %^ of a dollar are 4} dollars. Ans. 4^ dollars. 

A man bought 13 bushels of grain, at ^ of a dollar « 
bushel : how many dollars did it come to ? 

f of a dollar are 5 shillings. 13 bushels at 5 shillings a 
bushel, would come to 65 shillings, which is 10 dollars and 
5 shillings. 

In the first form, 13 times i of a dollar are Y of a dollar; 
that is lOf dollars, as before. 

A man found by experience, that one day with another, 
his horse would consume ^ofa bushel of oats in a day ; haw 
many bushels would hs consume in 5 weeks or 35 days ? 

If we suppose each bushel to be divided into 37 equal 
parts, he would consume 13 parts each day. In 35 days he 
would consume 35 times 13 parts, which is 455 parts. But 
the parts are 37ths, therefore it is Yt = ^^ tt bushels. 
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35 
13 

105 
35 

— W = 1^ 

455 -^ 

This process is called multiplying a fnutian by a whole 
number. 

Multiply -f^'^ by 48. 

Tl^e fraction -^^Vj signifies that 1 is divided into 1372 
equal parts, and that 253 of those parts are used. To mul- 
tiply it by 48, is to take 48 times as many parts, that is, to 
multiply the numerator 253 by 48. 

253 

48 

_ 13144 QH68 

2024 
1012 



12144 



The product of 253 by 48 is 12144 ; this written over the 
denominator is VjW' which being reduced is 8fJ*|. Ans. 

To multiply a fraction then, is to multiply the number of 
parts used ; hence the rule : multiply the numerator and 
torite the product over the denominator. 

Note, It is generally most convenient, when the numera- 
lor becomes larger than the denominator, to reduce the frac- 
tion to a whole or mixed number. 

It is sometimes necessary to multiply a mixed number. 

Bought 13 tons of iron, at 97|^ dollars a ton ; what did 
it coToe to? 

In this example the whole number and the fraction must 
be multiplied separately. 13 times 97 are 1261. 13 time^ 
^ are \%f, equal to 4|4; this added to 1261 makes 1265§4 
dollars, Ans, 
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OperaHon. 
97 14 

13 13 

291 42 W = ^ 

97 14 

1261 182 

1261 + 4}4 = 1265f 4 dolls. 
Hence, to multiply a mixed number : mvUiply the whoU 
number and the fraction separately ; then reduce the fraction 
to a whole or mixed nufnber, and add it to the product of the 
whole number. 

.XVI. We have seen that single things may be divided 
into parts, and that numbers may be divided into as many 
parts as they contain units ; that is, 4 may be divided into 4 
parts, 7 into 7 parts, &c. It now remains to be shown, how 
erery number may be divided into any number of equal 
parts. 

If 3 yards of cloth cost 12 doUars, what is that a yard ? 

It is evident that the price of 3 yards must be divided into 
3 equal parts, in order to have the price of 1 yard. That is, 
^ of 12 must be found. 

We know by the table of Pythagoras, that 3 times 4 are 
12, therefore ^ of 12, or 4 dollars is the price of 1 yard. 

If 5 yards of cloth cost 45 dollars, what is that a yard 7 

1 yard will cost \ of 45 dollars. 5 times 9 are 45, there- 
fore 9 is -J^ of 45, or the price of 1 yard. 

The two last examples are similar to the first example 
Art. 9. If we take 1 dollar for each yard, it will be 5 dol- 
lars, then one for each yard again, it will be 5 more, and so 
on, until the whole is divided. The question, therefore, is 
to see how many times 5 is contained in 45, and the result 
will be a number that is contained 5 times in 45. 5 is con- 
tained 9 times, therefore 9 is contained 5 tiixies in 45. This 
is evident also from Art. III. When a number, thereforcyis 
to be divided into parts, it is done by division. The number 
to be divided is the dividend, the number of parts the divisor, 
mnd the quotient is one of the parts. 

14 ♦ 
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. A man atoned a share in a bank worth 136 dpUars, and 
sold ^ of it ; how many dollars did he sell it for ? 

136 (3 

Ants. 63 dollars. 

2 is contained 68 times- in 136, therefore 2 times 68 are 
136, consequently 68 is ^ of 136. 

A ticket drew a prize of 2,845 dollars, of which A owned 
\ ; what was his share ? 

2845 (5 

Ans. 569 dollars. 

Since 5 is contained 569 times in 2,845, 5 times 569 are 
equal to 2,845, therefore 569 is | of 2,845. Division may 
be explained, as taking a part of a number. In the above ex- 
ample I say, j of 28(00) is 5(00) and 3(00^ over. Then 
supposing 3 at the left of 4, 1 say, 4 of 34(0) is 6(0) and 
4(0) over. Then -J- of 45 is 9. Writing all together it 
makes 569, as before. The same explanation will apply 
when the divisor is a large number. 

Bought 43 tons of iron for 4,171 dollars ; how much was 
it a ton 1 

1 ton is ^^ part of 43 tons, therefore the price of 1 ton 
will be ^ part of the price of 43 tons. 

4171 <43 

387 

97 dollars. 

301 

301 



Two m^n A and B traded in company -and gained 456 
dollars J of which A was to have f and B | ; what was the 
share of each ? 

The name of the fraction shows how to perform this ex- 
ample, f of 456 signifies that 456 must be divided into 8 
equal parts, and 5 of the parts taken. -J- of 456 is 57, 6 
times 57 are 285, and 3 times 57 are 171. A's share 285, 
and B's 171 dollars.-*' 
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456 (S 57 

3 

57 

5 B's share 171 dollars. 

A's share 285 dollars. 

A man bought 68 barrels of pork for 1224 dollars, and 
sold 47 barrels, at the same rate that he gave for it. How 
much did the 47 barrels come to? 

To answer this question it is necessary to find the price 
of 1 barrel, and then of 47. 1 barrel costs ^ of 1224 dol- 
lars, and 47 barrels cost ^\ of it. ^V ^^ I^^^ is 18. 47 
times are 18 are 846. Ans. 846 dollars. 

To find any fractional part of a number, divide the num- 
ber by the denominator of the fraction, and multiply the guo" 
tient by the numerator. 

A man bought 5 yar€ls of cloth for 28 dollars ; what wcu 
that a yard? 

i of 25 is 5, and | of 30 is 6. | of 28 then must be be- 
tween 5 and 6. 

Cases of this kind frequently occur, in which a 'number 
cannot be divided int6 exactly the number of parts proposed, 
except by taking fractions. But it may easily be done by 
fractions. 

I of 25 dollars is 5 dollars. It now remains to fiiid -^^of 
3 dollars. Suppose each dollar divided into 5 equal parts, 
and take 1 part from each. That will be 3 parts or ^ of- a 
dollar. Aiis. 5f dollars. -J- of a dollar is -f of 100 cents, 
which is 60 cents. Ans. $5.60. 

A man had 853 lb. of butter, which he wished to< divide 
into 7 equal parts ; how many pounds would there be in each 
part ? 

\ of 1947 lb. is 121 lb. Then suppose each of the 6 
remaining pounds to be divided into 7 equal parts, and take 
1 part from each ; that will be 6 parts, or f of a pound. 
Ans. 121f 

853 (7 

1214 lb. Ans. 
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A man having travelled 47 days, found that he had travel' 
led 1800 miles ; how many mUes had he travelled in a day 
on an average? How many miles would he travel in 53 
days, at that rate ? 

In one d^y he travelled -^-j of 1800 miles, and in 53 days 
he would travel ^ of it. ^ of 1800 is 38, and 14 over. 
^ of 1 is -^jj -^ of 14 is 14 times as much, that is, ^. In 
one day he travelled 38^ miles. In 53 days he would 
travel 53 times ^8^ miles. 



1800 (47 38 


53 


141 53 


14 


38^ miles in 1 day. 




390 114 


212 


376 190 


53 


14 2014 


742 


+ 15|^ 





74 



Ans. 2029ff miles in 53 days. 

Hence to divide a number into parts; divide it by the 
number of parts required, and if there be a remainder , make 
it the numerator of a fraction, of which the divisor is the de- 
nominator. 

N. B. This rule is substantially the same as the rule in 
Art. X. 

When one part is found, any number of the parts may be 
found Ly multiplication. 

It was shown in Art. X. that, in a fraction, the denominar 
tor shows into how many parts 1 is supposed to be divided, 
and that the liumerator shows how many of the parts are used. 
It will appear from the following examples, that the numerator 
is a dividend, and the denominator a divisor, and that the 
fraction expresses a quotient. The denominator shows into 
how many parts the numerator is to be divided. In this man- 
ner division may be expressed without being actually per- 
formed. If the fraction be multiplied or divided, the quo- 
tient will also be multiplied or divided. Hence division may 
be first expressed, and the necessary operations performed on 
the quotient, and the operation of division itself omitted, 
until the last, which is often more convenient. Also, when 
the dhisor is larger than the dividend, division . may be ex- 
pressed, though it cannot be performed. 
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A gentleman wishes to divide 23 barrels, of jUmr equciUy 
among 57 families ; how much must lie give them apiece ? 

In this example, the divisor 57 is greater than the divi- 
dend 23. If he had only 1 barrel to divide, he could give 
them only j\ of a barrel apiece ; but since he liad 23 bar- 
rels, he can give each 23 times as much, that is, f^ of a 
barrel. ^ 

Hence it appears that f^ rightly expresses the quotient of 
23 by 57. 

If it be asked how many times is 57 contained in 23 ? It 
is not contained one tiche, but |-^- of one time. 

Tf 10 lbs, of copper cost 3 dollars, what is it per lb., ? 

Here 3 must be divided by 10. -j^ of 1 is yV» ^^^ iV ^^ 
3 must be y^. Ans. -^^ of a dollar, that is, 30 cents. 

At 43 dollars per hhd., what would be the price of^galls^ 
of gin ? 

25 galls, are ff of a hogshead. To find the pxice of 1 
gallon is to find ^ of 43 dolls., and to find the price of 25 
galls, is to and 14 of 43 dolls, f^onis-^,-^ of 43 is 43 
times as much, that is, ||. ff is 25 times as much as -g^, 
that is, 25 times |f. 25 times || are 'f J* = 17/^ dolls. 
Ans. 

If 5 tons of hay cost 138 dolls, what cost 3 tons T 

3 tons will cost | of 138 dolls. This may be done as fol 
lows. \ of 138 is 27|, and 3 times 27|, are 82f dolls. 
Ans. Or, 

Expressing the division, instead of performing it, -J- of 138 
is'i|8. I of 138 are 3 times ^•^«, that is, *|^ = 82| dolle. 
as before. ^ 

Note. I of 138 by the above rule is 27|. But the same 
result will be obtained, if we say, \ of 138 is '|*, for *-J« 
are equal to 27-^. 

The process in this Art. is called multiplying a whole num- 
ber by a fraction. Multiplication strictly speaking is re- 
peating the number a certain number of times, but by exten- 
sion, it is made to apply to this operation. The definition 
of multiplication, in its most extensive sense, is to take one 
number, as^many times as one is contained in another num- 
ber. Therefore if the multiplier be greater than 1, the pro- 
duct will be greater than the multiplicand ; but if the multi- 
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plier be only a part of 1, the product will be only a part of 
the multiplicand. 

It was observed in Art. III. that when two whole numbers 
are to be multiplied together, either of them may be made 
the multiplier, without affecting the result. In the same 
manner, to multiply a whole number by a fraction, is the 
same as to multiply a fraction by a whole number. 

For in the last example but one, in which 43 was multi- 
plied by |4i ^ and 43 were multiplied together, and the 
product written over the denominator 63, thus ^7^^. The 
same would have been done, if |f had been multiplied |)y 
43. 

In the last example also, 138 was multiplied by |. The 
result would fative been the same if -^ had been multiplied by 
138. 

This may be proved directly. 

It is required to find |f of 43. |^ of 1 is |f , |^ of 43 
must be 43 times as much, that is, 43 times ff , or > j-|^ = 
17/^. So also ^ of 1 is |.. f of 138 must be 138 times as 
much, that is, 138 times f , or «|* = 8$JJ. 

Hence to multiply a fraction by a whole number , or atnhok 
number by a fraction ; multiply the whole mmber and the mtr 
merator of the fraction togetlwr, and write the product over 
the denominator of the fraction. 

XVII. ff 3 yards of cloth cost ^ of a dollar , what is that 
a yard ? 

f are 3 parts. | of 3 parts is 1 part. Ans. ^ of a dollar. 

A man divided {^ of a barrel of four equally among 4 
families ; how much did he give4hem apiece 7 

If are 12 pkrts. \ of 12 parts is 3 parts. Ans. y^ of a 
barrel each. 

This process is dividing a fraction by a whole number. A 
fraction is a certain number of parts. It is evident tl.at any 
number of these parts may be divided into parcels, as well as 
the same number of whole ones. The numerator shows 
how many parts are used ; therefore to divide a fraction, di- 
vide the numerator. 

But it generally happens that the numerator cannot be 
exactly divided by the number, as in the folllowing example.' 

A boy wishes to divide ^ of an orange equally between two 
other boys ; how much must he give them apiece ? 
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If he had 3 oranges to divide, he might give them I apiece, 
and then divide the other into two equal parts, and give one 
part to each, and each would have l| orange. Or he might 
cut them all into two equal parts each, which would make 
six parts, and give 3 parts to each, that is, f = I}, as before. 
But according to the question, he has ^ or 3 pieces, conse- 
quently he may give 1 piece to each, and then cut the other 
into two equal parts, and give 1 part to each, then each will 
have I and | of ^. But if a thing be cut into four equal 
parts, and then each part into two equal parts, the whole will 
be cut into 8 equal parts or eighths ; consequently ^ of ^ is 
|. Each will have ^ and -J^ of an orange. Or he may cut 
each of the three parts into two equal parts, and give ^ of 
each part to eachjboy, then each will have 3 parts, that is •}. 
Therefore ^ of ^ is |. Ans, •^. 

A man divided \ of a barrel of flour equally between 2 la- 
bourers ; whsft part of the whole barrel did he give to each ? 

To answer this question it is necessary to find ^ of |. 
If the whole barrel be divided first into 5 equal parts or fifths, 
and then each of these parts into 2 equal parts, the whole 
will be divided into 10 equal parts. Therefore, i of •}- is -ji^ 
He gave them ^oTk barrel apiece. 

A man owning I of a share in a bank, sold | of his part ; 
what part of the whole share did he seU ? 

If a share be first divided into 8 equal parts, and then each 
part into 3 equal parts, the whole share will be divided into 
24 equal parts. Therefore -J^ of -J- is ^^, and ^ of j- is 7 times 
as much, that is, ^. Ans. Z^. 

Or since ^ = A. |- = H» and ^ of H=:^. 

In the three last examples the division is performed by 
multiplying the denominator. In general, if the denomina- 
tor of a fraction be multiplied by 2, the unit will be divided 
into twice as many parts, consequently the parts will be only 
one half as large as before, and if the same number of the 
small parts be taken, as was taken of the large, the value of 
the fraction will be one half as much. If the denominator 
be multiplied by three, each part will be divided into three 
parts, and the same number of the- parts being taken, the 
fraction will be one third of the value of the first. Finally, 
if the denominator be multiplied by any r^umber, the parts 
will be so maiiy times smaller. Therefor^, to divide afrac- 
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twn^ if the numerator cantiot he divided exactly hy the divi- 
sor, multiply the denominator by the divisor, 

A man divided ^jofa hogshead of mne into 7 equcd parts , 
in order to put it into 7 vessels ; what part of the whole hogs- 
head did each vessel contain ? 

The answer, aecording to the above rule, is yf j. The 
propriety of the answer may be seen in this manner. Sup- 
pose each 1 6th to be divided into 7 equal parts, the parts will 
be 112ths. From each of the -^ take one of the parts, and 
you will have 5 parts, that is yf^. 

- A man owned -^^ of a ship^s cargo ; but in a gale the cap- 
tain was obliged to throw overboard goods to the amount of 
^ of the whole cargo. What part of the loss must this man 
sustain 1 

It is evident that he must lose f of his share, that is, f 

\ of yV = t4t» i of tV = t3t» and % must be 4 times as 
much, that is, -^^. Ans. -^^ of the whole loss.. 

Or it may be said, that since he owned -^ of the ship, he 
must sustain ^ of the loss, that is, -^ of -J^. yV of -J = yj^, 
-^ of I = yI^, and ^ is 7 times as much, that is, -^^, as 
before. 

This process is multiplying one fraction by another , and is 
similar to multiplying a whole .number by a fraction, Art. 
XVI. If the process be examined, it will be found that the 
denominators were multiplied together for a new denomina- 
tor, and the numeratorsifor a new numerator. In fact to take 
a fraction of any jiumber, i^to divide the number by the de- 
nominator, and to multiply the quotient by the numerator. 
But a fraction is divided by multiplying its denominator, and 
multiplied by multiplying its numerator. We have seen in 
the above example, that when two fractions are to be multi- 
plied, either of them may be made multiplier, without affect- 
ing the result. Therefore, to take a fraction of a fraction, 
that is, to multiply one fraction by another, multiply the de- 
nenominators together for a new denominator, and the nume- 
rators for a new numerator. 

If 7 dollars wiU buy 5 J bushels^f rye, how much will 1 
dollar buy ? How much unll 15 dj^ars buy ? 

1 dollar will buy ^ of 5f bush«l^ In order to find ^ of it, 
5f must be chaii^d to eighths. -^iSf =z *'^. -f of Y ^f?* 
I dollar will buy f 4 of a bushel.^ 15 dollars will buy 15 



i 



XVII. DIVISION. 169 

times as much. 15 times H=z •>/ = 11? '. Ans. llfj 
bushels. 

If 13 hhls. of beef cost 95J dollars^ what will 26 bbls. 
cost ? 

1 bbl. will cost -j^ of 95} dollars, and 25 bbls. will cost^ 
of it. To find this, it is best to multiply first by 25, and then 
divide by 13. For ff of 95} is the same as yV^ of 25 times 
95J. 

Operation. 

95} X 25 = 2396 J. 2396} (13 

13 



109 
104 



184^ 



56 
52 

4} = V- Ans. 184^ dolls. 

In this example I divide 2396} by 13. I obtain a quo- 
tient 184, and a remainder 4}, which is equal to y . Then 
\® divided by 13, gives f\^, which I annex to the quotient, 
and the division is completed. 

The examples hitherto employed to illustrate the division 
of fractions, have been such as to require the division of the 
fractions into parts. It has been shown (Art. XVI.) that 
the division of whole numbers is performed in the same man- 
ner, whether it be required to divide the number into parts, 
or to find how many times one number is contained in 
another. It will now be shown that the same is true with 
regard to fractions. 

At 3 dollars a barrel^ Time many barrels of cider may be 
bought for 8 1 dollars ? 

The numbers must be reduced to fifths, for the same rea- 
son that they must be reduced to pence, if one of the num- 
bers were given in shillings and pence. 

3 := y , and 8J =- y. As many times as y are contain- 
ed in Y ) ^^^^ is* ^s many times as 15 are contained in 43, so 
many barrels may be bought. 

Expressing the division -ff = 2i|. Ans. 2|| barrels. 
This result agrees with the manner explained above. For 
8f ^as reduced to fifths, and the denominator 15 was formed 
by multiplying the denominator 5 by the divisor 3. 

15 



^ 
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How many times is 2 contained in ^ ? 

2= y ; 14 is contained in 5, -^ of one time. The same 
result %[iay be produced by the other method. 

XVIII. We have seen that a fraction may be divided by 
multiplying its -denominator, because the parts are made 
smaller. On the contrary, a fraction may be multiplied by 
dividing the denominator, because the parts will be made 
larger. If the denominator be divided by 2, for instance, 
the denominator being rendered only half as large, the unit 
will be divided into only one half as many parts, consequently 
the parts will be twice as large as before. If the denominator 
be divided by 3, the unit will be divided into only one third 
as many parts, consequently the parts will be three tiiAes as 
large as before, and if the same number of these parts be 
taken j the value of the fraction will be three times as great, 
and so on. 

If \ lb. of sugar cost ^ of a dollar, tchat toill 4 lb. cost ? 

If the denominator 8 be divided by 4, the fraction becomes 
^ ; that is, the dollar, instead of being divided into 8 parts, 
is divided into only 2 parts. It is evident that halves are 4 
times as large as eighths, because if eaeh half be divided into 
4 parts, the parts will be eighths. Ans. ^ doll. 

If it be done by multiplying the numerator, the answer is 
f, which is the same as ^, for f = 1, and ^ of | = |. 

ijT 1 lb. of Jigs cost -^-ff of a dollar , what tclll 7 lb, cost f 

Dividing the denominator by 7, the fraction becomes ^. 
Now it is evident that fourths are 7 times as large as twenty- 
eighths, because if fourths be divided into 7 parts, the parts 
will be twenty-eighths. Ans. ^ dolls. 

Or multiplying the numerator, 7 times ^\- is |^. But | 
:=: ^, and ^ = |-J, so that the answers are the same. 

Therefore, to multiply a fraction, divide the denominator, 
when it can be done without a remainder. 

Two ways have now been found to multiply fractions, and 
two wavs to divide them. 

To multiply a fraction \^i^i The numerator^ Art. 15. 
2'o divide a fraction J «^ '^ ( The denominator^ Art. 17. 

To divide a fraction ) .^ -§ ( ^^^ numerator, Art. 17. 
To multiply a fraction J § 'g ( The denominator ^ Art. 18 
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XIX. We observed a remarkable circumsia/ice in the 
Jast article, viz. that | = | and J= fj. This will be found 
very important in what follows. 

A man having a cask of wine, sold I of it at one time, and 
^ of it at another, how much had he left ? 

^ and I cannot be added together, becaase the parts are 
of different values. Their sum must be more than f , and 
less than f ar 1. If we have dollars and crowns to add to- 
gether, we reduce them both to pence. Let us sec if these 
fractions cannot be reduced both to the same denomination. 
Now i =f z= I = I, &c. And J = f = ^, &c. It ap- 
pears, therefore, that they may both be changed to sixths. 
1^ = I and ^ = f , which added together make ^. He had 
sold f- and had j- left. 

A man sold i of a barrel of flour at one time^ and ^ at 
another, how much did he sell in the whole ? 

Fifths and sevenths are different parts, but if a thing be 
first divided into 5 equal parts, and then those parts each into 
7 equal parts, the parts will be thirty-fifths. Also if the 
thing be divided first into 7 equal parts, and then those parts 
each into 5 equal parts, the parts will be thirty-fifths. 
Therefore, the parts will be alike. But in dividing them 
thus, -f will make f-}-, and i^ will make f^, and the two added 
together make-^^, that is, 1/j-. Ans. l-^ barrel. 

When the denominators of two or more fractions are alike, 
they are said to have a common denominator.. And the pro- 
cess by which they are madq^ alike, is called reducing them 
to a common denominator. 

In order to reduce pounds to shillings, we multiply by 20, 
and to reduce guineas to shillings,^ we multiply by 28. In 
like manner to reduce two or more fractions to a common 
denominator, it is necessary to find what denomination they 
may be reduced to, and what number the parts of each must 
be multifHied by, to reduce them to that denomination. 

If the denominator of a fraction be multiplied by 2, it is 
the same as if each of the parts were divided into 2 equal 
parts, therefore it will take 2 parts of the latter \\nd to make 
1 of the former. If the denominatoi be multiplied by S^ it is 
the same as if the parts were divided each into 3 equal parts, 
and it will take 3 parts of the latter kind, to make 1 of the 
former. Indeed, whatever number the denominator be mul- 
tiplied by, it is the same as if the parts were each divided 
into so many equal parts, and it will take so many parts of 
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the latter kind to make 1 of the former. Therefore, to find 
what the parts must be multiplied by, it is necessary to find 
what the denominator must be multiplied by to produce, the 
denominator required. 

The common denominator then, (which must be found 
first) must be a number of which the denominators of all the 
fractions to be reduced, are factors. We shall ^ways find 
such a number, by multiplying the denominators together. 
Hence if there are only two fractions, the denominators be- 
ing multiplied together' for the common denominator, the 
parts of one fraction must be multiplied by the denominator 
of the other. If there be more than two fractions, since bj 
multiplying all the denominators together, the denominator 
of each will be multiplied by all the others, the parts in eaqh 
fraction, that is, the numerators must be multiplied by the 
denominators of the other fractionl^. 

In the above example to reduce ^ sind -^ to a common de- 
nominator, 7 times 5 are 35 ; 7 is the number by which the 
first denominator 5 must be multiplied to produce 35, and 
consequently the number by which the numerator 3 must b^ 
multiplied. 5 is the number, by 'which 7, the second denomi- 
nator, must be multiplied to produce 35, and consequently 
the number by which the numerator 4 must be multiplied. 

N. B. It appears from the above reasoning, that if both 
the numerator and denominator of any fraction be multiplied 
by the same number, the value of the fraction will remain 
the same. It will follow also from this, that if both numera- 
tor and denominator can be divided by the same number, 
without a remainder, the value of the fraction will not be 
altered. In fact, if the numerator be divided by any num- 
ber, as 3 for example, it is taking \ of the number of parts ; 
then if the denominator be divided by 3, these parts will be 
made 3 times as large as before, consequently the value will 
be the same as at first. This enables us frequently, when a 
fraction is expressed with large numbers, to reduce it, and 
express it wifh much smaller numbers, which oflen saves a 
great deal of labour in the operations. 

Take for example -|f. Dividing the numerator by 5, we 
take \ of the parts, then dividing the denominator by 5, the 
parts are made 5 times as large, and the fraction becomes ^, 
the same value as ^a This is called reducing fractions to 
lower terms. Hence" ' 

To reduce a fraction to lower terms, dimde both the numt'* 
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rotor and denominator hy any number thai wiU divide ihem 
both without a remainder. 

Note. This gives rise to a question, how to find the diri* 
MM's of numbers. These may frequently be found by triaL 
The question will be examined hereafter. 

A man botight 4 pieces of cloth, the first contained 23| 
yards ; the second 28^^ ; the third 37y\ ; and the fourth 
17 j. Hoio many yards in the whole 7 

The fractional parts of these numbers cannot be added to- 
gether until they are reduced to a common denominator. 
But before reducing them to a common denominator, I ob- 
serve that some of them may be reduced to lower terms, 
which will render it much easier to find the common denom- 
inator. In f the numerator and denominator may both be 
divided by 2, and it becomes ^. -^^ may be reduced to |, 
and y\ to j. I find also that halves may be reduced to 
fourths, therefore I have only .to find the common denomina- 
tor of the three first fractions, and the fourth can be reduced 
to the same. 

Multiplying the denominators together 3x4x5=: 60. 
The common denominator is 60. Now 3 is multiplied by 
4 and by 5 to make 60, therefore, the numerator of -| must 
be multiplied by 4 and by 5, or, which is the same thing, by 
20, which makes 40, J = 4S^ In f , the four is multiplied 
by 3 and 5 to make 60, therefore these are the numbers by 
which the numerator 3 must be multiplied. ^ =z -J^. In the 
fi'action -^, the 5 is multiplied by 3 and 4 to make 60, there- 
fore these are the numbers by which the numerator 1 must 
be multiplied. | = -Jf. -J- = |^ These results may be veri- 
fied, by taking f , 4» *°^ \ ^^ ^^* ^^ w*'' ^ ^®®° '^*' ^ ^^ 
60 is 20, the product of 4 and 5 ; ^ of 60 is 15, the product 
of 3 and 5 ; and ^ of 60 is 12, the' product of 3 and 4 
Now the numbers may be added as follows : 

23| zz:23j=:23Jf 45 

28y8y = 28f = 28f g. 40 

37tV = 371 = 37^ 12 

17i = 11^ 30 



Ans. 107^ yards. 127 W = ^ A- 

I add together the fractions, which make ^^V = 2^. I 
ifrite the fraction ./^, and add the 2 whole ones with tho 
otherg. 

15 ♦ 
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' A man having 23f barrels of flour, sold 8f barrels ; how 
many barrels had he left 7 

The fractions f and f must be reduced to a common de- 
nominator, before the one can be subtracted from the other. 

f z= ff and 4 = ^. Therefore 

84= 8H 

But W is larger than ^ and cannot be subtracted from it 
To avoid this difficulty, 1 must be taken from ^ uid reduc- 
ed to 21ths, thus, 

Ans. 14|^ yards. :* 

^ taken from |f leaves ff . Then 8 from 22 leaves 14. 
Ans. 14f^ yards. 

From the above examples it appears that in order to add 
or subtract fractions, when they have a common denominator ^ 
we must add or subtract their numercUors ; and if they have 
not a common denominator j they must first be reduced to a 
common denominator. 

We find also the following rule to reduce them to*a com- 
mon denominator : multiply all the denominators together, 
for a common denominator, and then multiply each numera- 
tor by all the denominators except its oum, 

XX. This seems a proper place to introduce some con- 
tractions in division. 

If 24 barrels of four cost 192 dollars, what is that a 
barrel ? 

This example may be ])erformed by short division. First 
find the price of 6 barrels, and then of 1 barrel ; 6 barrels 
will cost i of the price of 24 barrels. 

192 (4 

Price of 6 bar. 46. (6 

' Price of I bar. 8 dolls. Ans. 

If 56 pieces of cloth cost $7580.72, what is it apiece f 

First find the price of 7, or of. 8 pieces, and then of 1 
piece. 7 pieces will cost \ oC tVve T^nce o^ ^ ^v^.^^ 
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7580-72 (8 

Price of 7 pieces 947.59 (7 

Price of 1 piece $135.37 Ans. 

Divide $24674 equally among 63 men. How much tmH 
each have ? 

First find the share of 7 or 9 meii, and then of 1 man. 
The share of 7 men will be ^ of the whole. The share of 9 
men will be | of the whole. 

24674 (9 



Share of 7 men 2741| (7 

Share of 1 man $391|| Ans. 

24674 (7 

Share of 9 men 3524f (9 

Share of 1 man $391^ Ans. 

In the first case I divide by 9, and then by 7. In dividing by 
7 there }s a remainder of 4|, which is ^ ; this divided by 7 
gives 14* ^^ ^^^ second case, I divide by 7 and then by 9. 
In dividing by 9 there is a remainder of 5f , which is Y 9 
this divided by 9 gives f^ as before. 

Divide 75345 dollars equally among 1800 men, how much 
win each have ? 

First find the share of 18 men, which will be jj^ part of the 
whole, yi^ part is found by cutting off the two right hand 
figures and making them the numerator of a fraction, thus, 
753^'^. 

Share of 18 men $753/^^7 (18 

72 — ' 

— $41-{-f If Ans. share of 1 man. 

33 
18 
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It may ba done as follows : 

Share of 18 men 753^^ (^ 

Share of 3 men 125jif (3 

Share of 1 man $41^|f|;- Ans. 

In the last case I find the share of 3 men, and then of 1 
man. In dividing by 6 there is a remainder 3^/ir, which is 

JJJ^, this divided by 6 gives a fraction |^^. In dividing by 
there is a remainder 2f^, which is equal to VW> ^^is di 
Tided by 3 gives a fraction f|^f) ^^^ ^^^ answer is $41 f|^ 
each. 

From these examples we derive the following rule : When 
the divisor is a compound number^ separate the divisor into 
two or more factors, and divide the dividend hy one factor of 
the divisor, and that quotient hy emotJier, and so on^ until 
you have divided by the whole, and the last quotient will be 
the quotient required. 

When there are zeros at the right of the divisor, ybu may 
cut them off, .and as maify figures from the right of the divi- 
dend, making the figures so cut off the numerator of a frac- 
tion, and 1 with the zeros cut off, will be the denominator ; 
then divide by the remaining figures of the divisor. 

XXI.- In Art. XIX, it was observed, that if both the nu- 
merator and denominator of a fraction can be divided by the 
same number, without a remainder, it may be done, and the 
value of the fraction will remain the same. This gives rise 
to a question, how to find the divisors of numbers. 

It is evident that if one number contain another a certain 
number of times, twice that number will contain the other 
twice as many times ; three times that number will contain 
the other thrice as many times, &c. that if one number is 
divisible by another, that number taken any number of 
times will be divisible by it also. 

10 (and consequently any number of tens) is divisible by 
2, 5, and 10 ; therefore if the right hand figure of any num- 
ber is zero, the number may be divided by either 2, 5, or 10. 
If the right hand figure is divisible by 2, the number may be 
divided by 2. If the right. hand figure is 5, the number may 
be divided hy '5. 
1(H) (and consequently any xmraV^et o^\v\i\x^x^^i\\%^NY»r 



XXI. DIVISION. 177 

ble by 4 ; therefore if the two right hand figures taken to^ 
gether are divisible by 4, the number may be divided by 4.' 

200 is divisible by 8 ; therefore if the hundreds are even, 
and the two right hand figures are divisible by 8, the number 
may be divided by 8. But if the hundreds are odd, it will be 
necessary to try the three right hand figures. 1000, being 
even hundreds, is divisible by 8.^ 

To find if a number is divisible by 3 or 9, add together all 
the figures of the number, as if they were units, and if the 
sum is divisible by 3 or 9, the number may be divided by B 
or 9. 

The number 387 is divisible by 3 or 9, because 3 -[- 8 
-|- 7 zn 18, which is divisible by both 3 or 9. 

The proof of the above rule is as follows : 10 = 9 -}- 1 ; 
20z:z2x9 + 2; 30 = 3x9 + 3; 52 = 5x9 + 5 + 
2; 100 = 99+1; 200 = 2 X 99 + 2; 387 = 3 X 99-- 
3_|.8x9 + 8 + 7 = 3x99 + 8x9 + 3 + 8 + 7. 
That is, in all cases, if a number of tens be divided by 9, the 
remainder will be equal to the number of tens ; and if a 
number of hundreds be divided by 9, the remainder will 
always be equal to the number of hundreds. The same is 
true of thousands and higher numbers. Therefore, if the 
tens, hundreds, thousands, &c. of any number be divided 
separately by 9, the remainders will be the figures of that 
number, as in the above example 387. Now if the sum of 
these remainders be divisible by 9, the whole number must 
be so. But as far^ as the number may be divided by 9, it 
may be divided by 3 ; therefore, if the sum of the remain- 
ders, after dividing by 9, that is, the sum of the figures are 
divisible by 3, the whole number will be divisible by 3. 

The numbers 615, 156, 3846, 28572 are divisible by 3> 
because the sum of the figures in the first is 12, in the seo 
ond 12, in the third 21, and in the fourth 24. 

The numbers 216, 378, 6453, and 804672 are divisible 
by 9, because the sum of the figures in the first is 9, in the 
second 18, in the third 18, and in the fourth 27. 

When a number is divisible by both 2 and 3«cit is divisible 
by their product 6. If it is divisible by 4 and 3 or 5 and 3» 
it is divisible by their products 12 and 15. In fine, when ^ 
number is divisible by any two or more numbers, it is divisi- 
ble by their product. 

N. B. To know if a number is divisible. V>^ 7^\\^^^^^ 
it must be found by trial. 
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When two or more numbers^can be divided by the same 
number without a remainder, that number is called their 
common divisor , and the greatest number which will divide 
them so, is called their greatest common divisor. When twd 
or more numbers have several common divisors, it is evident 
that the greatest common divisor will be the product of them 
all. 

In order to reduce a fraction to the lowest terms possible, 
it id necessary to divide the numerator and denominator by 
fill their common divisors, or by their greatest common divi- 
sor at first. 

Reduce ^^ to its lowest terms. 

I observe in the first place that both numerator and de- 
nominator are divisible by 9, because the sum of the figures 
in each is 9. I observe also, that both are divisible by 2, 
because the right hand figure of each is so ; therefore they 
are both divisible by 18. But it is most convenient to divide 
by them separately. 

. Hf(9=JI(2 = TV 
7 and 19 have no common divisor, therefore y^^ cannot be 

reduced to lower terms. 

The greatest common divisor cannot always be found by 
the above method. It will therefore be useful to find a rule 
by which it may always be discovered. 

Let us take the same numbers 126 and 342. 

126 is a number of even 18s, and 342 is a number of even 
18s; therefore if 126 be subtracted from 342, the. remainder 
216 must be a number of even 18s. And if 126 be sub- 
tracted from 216, the remainder 90 must be a number of 
even 18s. Now I cannot subtract 126 from 90, but since 90 
is a number of even 18s, if I subtract it from 126, the re- 
mainder 36 must be a number of even 18s. Now if 36 be 
subtracted from 90, the remainder 54 must be a number of 
even 18s. Subtracting 36 from 54, the remainder is 18. 
Thus by subtracting one number from the other, a smaller 
number vvas obtained every time, which was always a num- 
ber -of even i8s, until at last I came to IS itself. If 18 be 
subtracted twice from 36 there will be no remaitider. It is 
easy to see, that whatever be the common divisor, since each 
number is a certain number of times the common divisor, if 
one be subtracted from the other, the remainder will be a 
certain number of times the commou divisor, that is, it will 
Iia re the same divisor as tVie numbeTB \\i«wis^Vj^%. \xA^^^x\ 
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time the subtraction is made, a new number, smaller than 
the last, is obtained, which has the same divisor ; and at 
length the remainder must be the common divisor itself; 
and if this be subtracted from the last smaller number as 
many times as it can be, there will be no remainder. By 
this it may be known when the common divisor is found. 
It is the number which being subtracted leaves no remainder. 
When one number is considerably larger than the other, 
division may be substituted for subtraction. The remainders 
only are to be noticed, no regard is to be paid to the quo- 
tient. 

Reduce the fraction ^f to its lowest terms. 

Subtracting 330 from 462, there remains 132. 132 may 
be subtracted twice, or which is the same thing, is contained 
twice in 330, and there is 66 remainder. 66 may be sub- 
tracted twice from 132, or it is contained twice in 132, and 
leaves no remainder ; 66 therefore is the greatest common 
divisor. • Dividing both numerator and denominator by 66, 
the fraction is reduced to f . 

Operation. 
462 (330 330 (661=4 

330 

1 462 

330 (132 

264 

• 2 

132(66 

132 — ' 

2 

• • . 

From the above examples is derived the following general 
rule, to find the greatest common divisor of two numbers : 
Divide the greater by the less^ and if there is no remainder y 
that number is itself the divisor required ; but if there is a 
remainder^ divide the divisor by the remainder, and then di- 
vide the last divisor by that remainder, and so o?i, until there 
is no remainder J and the last divisor is the divisor required. 

If there be more than two numbers of which the greatest 
common divisor is to be found ; find the greatest common di- 
visor of two of them, and then take that common divisor and 
one of the other numbers, and find ihdr greatest tommou Av- 
Pfsor, and so on. 
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Reduce the fraction y^ to its lowest terms. 
17 (9 
9 - 
— 1 
9 (8 1 is the greatest common divisor in 

8 -- this example. Therefore the fraction 
— 1 cannot be reduced. „ 

1 (1 
1 - 

- 1 


XXII. The method for finding the common denomina- 
tor, given in Art. XIX. though always certain, is not always 
the best ; for it frequently happens that they may be reduced 
to a common denominator, much smaller than the one obtain- 
ed by that rule. 

Reduce |- and |- to^a common denominator. 

According to the rule in Art. XIX., the common denomi- 
nator will be 54, ahd f = yi and f =± ^. 

It was observed Art. XIX., that the common denominator 
may be any number, of which all the denominators are fac- 
tors. 6 and 9 are both factors of 18, therefore they may be 
both reduced to 18ths.|- = if, and |- = j\. 

When the fractions consist of small numbers, the least 
denominator to which the fractions can be reduced, may be 
easily discovered by trial ; but when they are large it is more 
difficult. It will, therefore, be useful to find a rule for it. 

Any number, which is composed of two or more factors, 
is called a multiple of any one of those factors. Thus IS is 
a multiple of 2, or of 3, or of 6, or of 9. It is also a com- 
mon multiple of tbe^e numbers, that is, it may be produced 
by multiplying either of them by some number. The least 
common multiple of two or more numbers, is the least num- 
ber of which they are all factors. 54 is a common multiple 
of 6' and 9, but their least* common multiple is 18. 

The least common denominator of two or more fractions 
will be tbe least common multiple of all the denominators; 
the fractions being previously reduced to their lowest terms. 

One number will always be a multiple of another, when 
the former contains all the factors of the latter. 6 = 2x3, 
and 9 = 3 xS, and 18 ==: ^ X ^ X ^- -^^ <loutains the fac- 
tora2 and 3 of(S, and-^ and^ o^^. &43:^^X^ X'^Y.^^ 
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54, which is produced by multiplying 6 and 9, contains all 
these factors, and one of them, viz. 3, repeated. The rea- 
son why 3 is repeated is because it is a factor of both 6 and 
9. By reason of this repetition, a number is produced 3 
times as large as is necessary for the common multiple. 

When the least common multiple of two or more numbers 
is to be found, if two or more of them have a common fac- 
tor, it may be left out of all but one, because it will be suffi- 
cient that it enters once into the product. 

These factors will enter once into the product, and only 
once, if an the numbers which have common factors he divid- 
ed by those factors ; and then the undivided numbers^ and 
these quotients be muUiplied together, and the product mul- 
tiplied by the common factors. 

If any of the quotients be found to have a common factor 
with either of the numbers, or with each other, they may be 
divided by that also. 

Reduce f , f , f , and |, to the least common denominator. 

The least common denominator will be the least common 
multiple 6f 4, 9, 6, and 5. 

Divide 4 and 6 by 2, the quotients are 2 and 3. Then 
divide 3 and 9 by 3, the quotients are 1 and 3. Then mul- 
tiply 'mg these quotients, and the undivided number 5, we 
have 2X1X3X5 = 30. Then multiplying 30 by the 
two common factors 2 and 3, we have 30 X 2 X 3 = 180, 
which is to be the common denominator. 

Now to find how many ISOths each fraction is, take |, {-, 
f , and I of 180. Or observe the factors of which 180 was 
made up in the multiplication above. Thus 2 X 1 X 3 X 
5x2x3= 180. Then multiply the numerator of each 
fraction by the numbers by which the factors of its denomi- 
nator were multiplied. 

The factors 2 and 2 of the denominator of the first frac- 
tion, were multiplied by 1, 3, 3, and 5. The factors 3 and 
3, of the second, were multiplied by 2, 1, 5, and 2. The 
factors 2 and 3, of the third, were multiplied by 2, l,S, 5; 
and 5, the denominator of the fourth, was multtyJied by 2, 
2, 1,3, and 3. 

3 I3S . 2 40 . 5 1 g . 4-^144 

T — TffVi f — TTir» J — Tt cT » T-^TTO* 

XXIII. If a horse will eat ^ of a J/ashel of oats in .« 
day, how long will 12 bushels last hvai ? 

In this question it ia required to fiud Ww tawi'^ >cisbr»\ 

1% 
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• 

of a bushel is contained in 12 bushels. In 12 there are y, 
therefore 12 bushels wil! last 36 days. 

4^'f of a dollar a bushel, how many bushels of com may 
he bought for 15 dollars ? 

First find how many bushels might be bought at | of a 
dollar a bushel. It is evident, that each dollar would buy 5 
bushels ; therefore 15 dollars would buy 15 times 5, that is, 
75 bushels. But since it is -J- instead of ^ of a dollar a 
bushel, it will buy only ^ as. much, that is, 25 bushels. 

,This question is to find how many times J of a dollar, are 
contained in 15 dollars. It is evident, that 15 must be reduc- 
ed to 5ths, and then divided by 3. 

15 
5 

75 (3 

25 bushels. 
The above question is on the same principle as the fol- 
lowing. 

How much com, at 5 shillings a bushel, may be bought for 
23 dollars 7 

The dollars in this example must be reduced to shillings, 
before we can find how many times 5 shillings are contain- 
ed in them ; that is, they must be reduced to 6ths, before we 
can find how many times \ are contained in them. 

23 
6 

138 (5 



Ans. 27| bushels. 
23 = *|-" ^^^ i ^'^^ contained 27| times in ^i^. 
If 1^ yds. of cloth will make 1 suit of clothes^ how many 
suits will 4S> yards make 7 

If the question was given in yards and quarters, it is evi- 
dent both numbers must be reduced to quarters. In this 
instance then, they must be reduced to 8ths. 

7^ = V and 48 = 3|* 
384 (59 
354 — 
6^ suits. Ans. 
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In the three last examples, the purpose is to find how 
many times a fraction is contained in a whole number. This 
IS dividing a whole number by a fraction, for which we find 
the following rule : Reduce the dividend to the same denomi^ 
nation as the divisor, and then divide by the numerator of 
the fraction. 

f-Note. If the divisor is a mixed number, it must be re 
duced to an improper fraction. 

N. B. The above rule amounts to this ; multiply the div- 
idend by the denominator of the divisor y and then divide %t 
by the numerator. , 

At \ of a dollar a bushel, how many bushds of potatoes 
may be bought for %ofa dollar. 

\ is contained in ^ as many times as 1 is contained in 3. 
Ans. 3 bushels. 

If -iff of a ton of hay wiU keep a horse 1 months how 
many horses will ^v of a ton keep the same time 7 

•^ are contained in ^V ^ many times as 3 are contained 
in 9. Ans. 3 horses. 

At \ bf a dollar a pound, how many pounds of figs may 
be bought for ^ of a dollar ? 

5ths and 4ths are different denominations ; before one can 
be divided by the other, they must be reduced to the same 
denomination ; that is, reduced to a common denominator. 

^ = ^ and I = ^. -^\ are contained in ^ as many 
times as 4 are contained in 15. Ans. 3^ lb. 

At 74 dolls, a yard, how many yards of cloth may be 
bought for 574 dollars 7 

7| = V *^^ ^^i = *!' • 5ths and 8ths are different de 
nominations ; they must, therefore, be reduced to a common 
denominator. 

V = ^ and ^|i = 2^'. 
2305 (304 

2128 

7^^ yards. 

177 

From the above examples we deduce the following rule, 
for dividing one fraction by another : 

If the fractions are of the same denomination, divide the 
numerator of the dividend by the numerator of the divisor. 

If the fractions are of different denominations, they must 
first be reduced to a common dbiominator. 
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If either or both of the numbers are mixed numbers, 'they 
^ must first be reduced to improper fractions. 

Note. As the common denominator itself is not used in 
the operation, it is not necessary actually to find it, but only 
to multiply the numerators by the proper numbers to reduce 
them. By examining the above examples, it will be found 
that this purpose is effected, by multiplying the numerator 
of the dividend by the denominator of the divisor , and the 
denominator of the dividend by the numerator of the divisor. 
Thus in the third example ; multiplying the numerator of j 
by 5 and the denominator by J, it becomes '//which reduc- 
ed is^ pounds as before. 

XXIV. A owned \ of a ticket , which drew a prize. A*s share 
of the money was 567 dollars. What was the whole prize ? 

I of a number make the whole number* Therefore the 
whole prize was 5 times A's share. 

567 
5 



Ans. 2835 dollars. 
A man bought \ of a ton of iron for 13f dollars ; whei 
was it a ton ? 
^ make the whole, therefore the whole ton coat 7 times ISI. 

7 

Ans. 95f dolls. 

A man bought -f^ of a ton of iron for 40 dollars ; what 
was it a tan? 

T^ are 5 times as much as -^j. If ^ cost 40 dollars, ^ 
must cost } of 40. | of 40 is 8, and 8 is ^ of 96. Ana. 
96 dollars. 

A man bought ^ of a ton of hay for 17 Mlars / what 
was it a ton ? 

i are 3 times as much as j^. Since 4 cost 17 dollars, i 
Kust cost I of 17, and | must cost f of 17. 

17 (3 or multiplying first by 17 
the denominator 5 

^ - 

5 85(3 

Ans. 28} dolls. .^\ d^W 
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If 4| firkins of huUtr cost 33 dollars, what is that a fir 
kin ? 

4f = V* ^i'B^ ^® ^^^ ^^ ^^^ T costs; ^ is 7^j part 
of V* therefore | wiJl cost ^^ of 33 dollars, and f wUl cost 
J^ of 33 dollars. 
"33 

5 

165(22 
154 — 

7Ji = 7| dollars. - 

11 

The six last examples are evidently of the same kind. In 
all of them a part or several parts of a number were^iven to 
find the whole number. They are exactly the reverse of the 
examples in Art XVI. If we examine them still farther, 
we shall find them to be division. In the last example, if 4 
firkins instead of 4| had been given, it would evidently bd 
division ; as it is, the principle is the same. It is therefore 
dividing a whole number by a fraction ; the general rule is, 
to find the value of one partj and then of the whole. To 
find the value of one part, divide the dividend hy the nume' 
rotor of the divisor ; and then to find the whole number , 
multiply the part hy the denominator. 

Or, according to the two last examples, multiply the divi- 
dend hy the denominator of the divisor, and divide hy the 
numerator. 

N. B. This last rule is the same as that in Art. XXIII. 
This also shows this operation to be division. 

Note. If the divisor is a mixed number, reduce it to an 
improper fraction. 

If \ of a yard of cloth cost ^ of a dollar, what will a 
yard cost ? . 

It is evident that the whole yard will cost 5 times f, whick 
is V = 2f dollars. 

If ^ of a yard of cloth cost ^ of a dollar, what is that a 
yard 7 

If ^ cost I, 4 must cost !• off ; | of f is ^j ; 3^ being 
\, 7 times ^7 or f| = If^ dollars must be the ^tvcA oiC %. 
rard. 

16* 
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If 3j- barrels of fiour cost 23| dollars, what is thai a 
barrel ? 

3| = V ^^ 23f = >f \ If V of a barrel cost ^f » of 
a dollar, ^ of a barrel will cost ^'^ of '4^. ^^ of 'f^ is 
ah m^^^^S T of the price of 1 barrel, 8 times ^§ will 
be the price of a barrel. 8 times ^|4 = VW ^^ ^^A dol- 
lars. Ans. 67^ dollars per barrel. 

The three last examples are of the same kind as those 
which precede them ; the only difference is, that in these, 
the part which is giiren, or the dividend, is a fraction or 
mixed number. 

In this case the dividend, if a mixed number, must be re- 
duced to an improper fraction ; then in order to divide the 
dividend by the numerator of the divisor, it will gienerally be 
necessary to multiply the denominator of the dividend by 
the numerator of the divisor. 

From this article and the preceding, we derive the follow- 
ing general rule, to divide by a fraction, whether the di- 
vidend be a whole number or not : Multiply the dividend by 
the denominator of the divisor ^ and divide ike product by the 
numerator. If the divisor is a mixed number, it must be 
changed to an improper fraction. 



XXV. We have seen that the nine, digits may be made 
to express different values, by putting them in different 
places, and that any number, however large, may be ex- 
pressed by them. We shall now see how they may be made 
to express numbers less than unity, (that is, fractions,) in the 
same manner as they do those larger than unity. 

Suppose the unit to be divided into ten equal parts. 
These are called tenths, and ten of them make 1,in the 
same manner as ten units make 1 ten, and as ten tens make 
1 hundred, &/C. In the common way, 3 tenths is written 

, 1-^, and 47 and 3 tenths is written 47^^. Now if we assign 
a place for tenths, as 'we do for units, tens, &/C. it is evident 
that they may be written without the denominator, and they 
wjJI be always understood as tenths. It is agreed to writ» 

tenths at the right hand of lYie \\mVa,^«^^x^\ft^^iQ\GL^^\^ 
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a pfwnt (.). Hitherto we have been accustomed to consider 
the right hand figure as expressing units ; we still consider 
units as the starting point, and must therefore make a mark, 
in order to show which we intend for units. Thus 47 j\. 
47 signifies 4 tens and 7 units ; then if we wish to write ^^, 
we make a point at the right of 7, and then write 3, thus, 
47.3. This is read forty-seven and three tenths. 

Again, suppose each tenth to be divided into ten equaT 
parts : the whole unit will then be divided into one hundred 
equal parts. But they were made by dividing tenths into 
ten equal parts, therefore ten hundredths wnl make one 
tenth. Hundredths then may with pfopriety be written at 
the right of tenths, but there is no need of a mark to distin- 
guish these, for the place of units being the starting point, 
when that is known, all the others may be easily known. 

7y^ is written 7.04. 83.57 is read 83 and -^ and j^^, 
or since ^^ = -j^ we may read it 83^, which is a shorter 
expression. 

Again, suppose each hundredth to be divided into ten 
equal parts ; these will be thousandths. And since ten of 
the thousandths make one hundredth, these may with pro- 
priety occupy the place at the right of the hundredths, or the 
third place from the units. 

It is easy to see that this division may be carried as far as 
we please. The figures in each place at the right, signify-^ 
ing parts 1 tenth part as large as those in the one at the left 
of it. 

Beginning at the place of units and proceeding towards 
the left, the value of the places increases m a tenfold proper-, 
tion, and towards the right it diminishes in a tenfold pro- 
portion. 

Fractions of this kind may be written in this manner, when 
there are no whole numbers to be written with them. -^ 
for example may be written 0.4, or simply .4. j^ may be 
written 0.03 or .03. y^^ may be written .87. The point 
always shows where the decimals begin. Since the value of 
a figure depends entirely upon the place in which it is writ- 
ten, great care must be taken to put every one in its proper 
place. 

Fractions written in this way are^alled decimal fractions^ 
from the Latin word decern ^ which signifies ten, because they 
increase and diminish in a tenfold proportion. 

It is important to remjirk that f, =: .f|^ = -|^ -=1^^^ 
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&c. and ihsLij^ z= ^^=^^Jo^,&c. and TTVTr=-n?innr»«»»- 
sequently A + ^ + T^ + >rT^^ = tWtV =0.3572. 
Any other numbers may be expressed in the same manner. 
From this it appears that any decimal may be reduced to a 
lower denomination, simply by annexing zeros. Also any 
number of decimal figures may be read together as whole 
numbers, giving the name of the lowest denomination to the 
whole 

Thus 0.38752 is actually A + rh + t^ + iirW + 
iTifinroi *>ut It may all be read together iV/t^i thirty-eight 
thousand, serien hundred and fif^y-two hundred-thousandths. 
Any whole number may be reduced to tenths, hundredths, 
&c. by annexing zeros. 27 is 270 tenths, 2700 hundredths, 
&c. consequently 27.35 may be read two thousand, seven 
hundred and thirty-five hundredths, VttV* I^' ^^^^ manner 
any whole number and decimal may be read together, giving 
it the n^me of the lowest denomination. It is evident that a 
zero at the right of decimals does not alter the value, but a 
zero at the left diminishes the "value tenfold. 

It is evident that any decimal may be changed to a com- 
mon fraction, by writing the denominator, which is always 
understood, under the Inaction. Thus .75 may be written 
-^7, then reducing it to its lowest terms it becomes f • The 
denominator will always be 1, with as many zeros as there 
are decimal places, that is,^ one zero for tenths, two for 
hundredths d&c. 
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The ^following table exhibits the places with their names, 
as far as ten-millionths, together with some examples. 







6 and 7 tenth? 6yV . • . 6 .7 . . . 

44 and 3 hundredths 44^% . 4 4 .0 3 . . 

50 and 64 hundredths 50yV^ . . 5 .6 4 . . 
243 and 87 thousandths 243j|J^ . 2 4 3 .0 8 7 , 
9247 and 204 thousandths 

9247^Vir 9 2 4 7 .2 4 . 
42 and 7 ten-thousandths 

42x7^77 • . 4 2 .0 7 
3 and 904 ten-thousandths . 

Q 904 



9 tenths y*^ 

3 thousandths yttw 

29 hundredths -^j^^ 

8 hundred-thousandths ^^^^^ 

67 millionths "nnrnjinr 

3064 ten-millionths tit**! W 



3 .0 9 4 . . . 

.9 

.003. . . . 

• A .7 . . a . • 

.00008. . 
.000067. 
.0003064 



In Federal money the parts of a dollar are adapted to the 
decimal division of the unit. The dollar being the unit, 
dimes are tenths, cents are hundredths, and mills are thou-* 
sandths. 

For example, 25 dollars, 8 dimes, 3 cents, 7 mills, are 
written $25,837, that is, 25^^ dollars. 

XXVI. A man purchased a cord of wood for 7 doUars^ 
3 dimes^ 7 cenis, 5 mills, that iSj $7,375 ; a gallon ofmolas^ 
ses for $0.43 ; I lb. of coffee for $0.27 ; a firkin of hut' 
ter for $8 ; a gallon of brandy for $0,875 ; and 4 cgg$ 
for $0.03. How much did they all come to ? 

It is easy to see that doUaTS must V>e ^dA«^ \](^ ^^%tv 



I 
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4imes to dimes, ceiits to cents, and mills to mills. They 
may be written down thus : 

$7,375 

0.430 

0.270 

8.000 

0.875 

0.030 



Ans. $16,980 

A man bought 3^ barrels of flour at one time, S^fy bar- 
rels at anotlur, -^^ barrel at a third, and 15/^*^ at a 
fourth. How many barrels did he buy in the whole ? 

These may be writteii without the denominators, as fol- 
lows : 3.3 barrels, 8.63 barrels, .873 barrel, 15.784 barrels. 
It is evident that units must be added to units, tenths to 
tenths, &/C. For this^ it may be convenient to write them 
down so that units may stand under units, tenths under tenths, 
d&c. as foljpws : 

3.3 
8.63 

.873 
15.784 



Ans. 28.587 barrels. That is, 28^*^^ barrels. 

I say 3 (thousandths) and 4 (thousandths) are 7 (thou- 
sandths,) which I write in the thousandths' place. Then 3 
(hundredths) and 7 (hundredths) are 10 (hundredths) and 8 
(hundredths) are 18 (hundredths,) that is, 1 tenth and 8 
hundredths. I reserve the 1 tenth and write the 8 hun- 
dredths in the hundredths' place. Then 1 tenth (which was 
reserved) and 3 tenths are 4 tenths, and 6 are 10, and 8 are 
18, and 7 are 25 (tenths,) which are 2 whole ones and 5 
tenths. I reserve the 2 and write the 5 tenths in the tenths' 
place. Then 2 (which were reserved) and 3 are 5, and 8 
are 13, and 5 are 18, which is 1 ten and 8. I write the 8 
and carry the 1 ten to the 1 ten, which makes 2 tens. The 
answer is 28.587 barrels. 

It appears *that addition of decimals is performed in pro- 
cisely the same manner as addition of whole numbers. 
Care must be taken to add units to units, tenths to tenths, S^c 
To prment mistakes it will generally be most convenient to 
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unrife themj so that imits may stand under units, tenths undat 
tenthSf 4*c. 

It is plain that the operations on decimal fractions are as 
easy as those on whole numbers, but fractions of this kind do 
not often occur. We shall now see that common fraction^ 
may be changed to decimals. 

A merchant bought 6 pieces of cloth ; the first containing 
\^ yards, the second 37|, the third 4^, the fourth 17^, the 
fifth \2it and the sixth 42^^. How many yafds in the 
whoU ? 

H 

17J 



To add these fractions together in the common way, they 
must be reduced to a common denominator. But instead of 
reducing them to a common denominator in the usual way, 
we may reduce them to decimals, which is ifi fad reducing 
them to a common denominator ; but the denominator is of 
a peculiar kind. 

1^ = ^^, I == j*\j-. -J- cannot be changed to tenths, but it 
may be changed to hundredths. ^ = y*^, | = -f^^, | can- 
not be changed to hundredths, but it may be changed to 
thousandths. .^ = j^-^- ^| may be reduced to hundredths. 

Writing the fractions now without their denominators in 
the form of decimals, they become 

14.5 
37.6 
4.25 
17.75 
19.375 
42,65 



Ans. 13r.l25 yards or 136tVW= 136J yards. 

Common fractions cannot always be changed to decimals 
so easily as those in the above example, but since there will 
be frequent occasion to change them, it is necessary to find 
a principle, by which it may always be done. 

A man divided 5 bushels of wheat equally among 8 ptr» 
9ons ; how much did he give them apiece ? 
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He gave them j- of a bushel apiece, expressed in the form 
of common fractions ; but it is proposed to express it in de* 
cimals. 

I first suppose each bushel to be divided into 10 equal 
parts or tenths. The five bushels make \%. I perceive that 
I cannot divide \% into exactly 8 parts, therefi)re I suppose 
each of these parts to be divided into 10 equal parts ; these 
parts will be hundredths. 5 =: f ^{. But 500 cannot be di- 
vided by 8 exactly, therefore I suppose these parts to be 
divided again into 10 parts each. These parts will be thou- 
sandths. 5 =1 I^J. 5000 may be divided by 8 exactly, \ 
of \^ is y«^*^, or .^^. ' Ans. .625 of a bushel each. 

Instead of trying until I find a number that may be ex- 
actly divided, I can perform the work as I make the trials. 
For instance, I say 5 bushels are equal to 4^ of a bushel. | 
of f^ is Tif, and there are -^g lefl to be divided into 8 parts. 
I then suppose these 2 tenths to be divided into ten equal 
parts each. They will make 20 parts, and the parts are 
hundredths. ^ of r^^j^ are jl^, and there are j^^ lefl to be 
divided into 8 parts. I suppose these 4 hundredths to be 
divided into 10 parts each* They will make 40 parts, and 
the parts will be thousandths. | of 77^ is r/inr* Bringing 
the parts y^i t%7» and t/i^t together, they make -fg%'jfOr .025 
of a bushel each, as before. 

The operation may be performed as follows : 

50 (8 

48 

.625 

20 

16 

40 
40 



I write the 5 as a dividend and the 8 as a divisor. Then 
I multiply 5 by 10, (that is, I annex a zero) in order to re- 
duce the 5 to tenths. Then | of 50 is 6, which I write in 
the quotient and place a point before it, because it is tenths. 
There is 2 remainder. I multiply the 2 by JO, in order to 
reduce it to hundredths. ^ of 20 is 2, and there is 4 re- 
mainder. I multiply the 4 b^ \0, *m ox^«t \ft \^^\i^ \l to 
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thousandths. ^ of 40 is 5. The answer is .625 bushels 
each, as before. 

In Art. X. it was shown, that when there is a remainder 

after division, in order to complete the quotient, it must be 

, written over the divisor, and annexed to the quotient This 

fraction may be reduced to a decimal, by annexing zeros, 

and continuing the division. 

Divide 57 barrels ofjlour equally among 16 men. 

57 (16 

48 

3.5625 barrels each. 

90 
80 

100 
96 

40 
32 

80 

80 



In this example the answer, according to Art X., is 3^ 
bushels. But instead of expressing it so, I annex a zero to 
the remainder 9, which reduces it to tenths, then dividing, I 
obtain 5 tenths to put into the quotient, and I separate it 
from the 3 by a point There is now a remainder 10, which 
I reduce to hundredths, by annexing a zero. And then I 
divide again, and so on, until there is no remainder. 

The first remainder is 9, this is 9 bushels, which is yet to 
be divided among the 16 persons ; when I annex a zero I 
reduce it to tenths. The second remainder 10 is so many 
tenths of a bushel, which is yet to be divided among the 16 
persons. When I annex a zero to this I reduce it to hun- 
dredths. The next remainder is 4 hundredths, which is yet 
to be divided. By annexing a -zero to this it is reduced to 
thousandths, and so on. 

The division in this example stops at ten-thousandths ; the 
reason is, because 10000 is exactly divisible by 16. If I 
^e r'g of \UU I obtain -jViroir, or -5625, a.^ ^bovi^.- 

There are many common fractious viYacYv \^ojj\vtfe ^o\»»3K^ 

17 
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figfures to express their value exactly in decimals, as to 
render them very inconvenient. There are many also, theC 
value of which cannot be exactly expressed in decimals. 
In most calculations, however, it will be sufficient to use an 
approximate value. The degree of approximation necessary, 
must always be determined by the nature of the case. For 
example, in making out a single sum of money, it is consi- 
dered sufficiently exact if it is right within something less 
than 1 cent, that is, within less than y^^ of a dollar. But if 
several sums are to be put together, or if a sum is to be mul- 
tiplied, mills or thousandths of a dollar must be taken into 
the account, and sometimes tenths of mills or ten-thou- 
sandths. In general, in questions of business, three or four 
decimal places will be sufficiently exact. And even where 
very great exactness is required, it is not very often neces- 
sary to use more than six or seven decimal places. 

A merchant bought 4 pieces of cloth ; the first contained 
28^ yards ; the second ^^^ ; the third 30-j^ ; and the fourth 
4Stl yards. How many yards in the whole ? 

In reducing these fractions to decimals, they will be suffi- 
ciently exact if we stop at hundredths, since y^ of a yard is 
only about -J- of an inch. 

30 (5 $m (7 100 (15 700 (9 

.6 .28+ .07— .78 — 

4 is exactly .6. If vfe were to continue the division off, 
it would be .28571, &c. ; in fact it would never terminate ; 
but .28 is within about one \ of -^-^ of a yard, therefore 
sufficiently exact, -j^ is not so much as i^^, therefore the 
first figure is in the hundredths' place. The true value is 
.0666, &c., but because y^®^^ is more than \ of yi^, I call 
it .07 instead of .06. | is equal to .7777, &c. This would 
never terminate. Its value is nearer .78 than .77, therefore 
I use .78. 

When the decimal used is smaller than the true one, it is 

Well to make the mark -\- after it, to show that something 

more should be added, as f = .28 +. When the fraction is 

too large the mark t- should be made to show that some- 

thJDg should be subtracted, as ^^ =: SSX — . • 

The nuinbers to be added m\\ uoti *\»xv^ xNvqa \ 
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34f =34.28 + 
30yV = 30.07-^ 

42|. =42.78— 

Ans. 135.75 yards, or 135/^ = 135J. 

From the above observations we obtaiu the following ge- 
neral rule for changing a common fraction to a decimal : An- 
nex a zero to the numerator, and divide it by the denominar 
tor, and then if there he a remainder, annex another zero, 
and divide again, and so on, until there is no remainder, or 
until a fraction is obtained, which is sufficiently exact for 
the purpose required. 

Note. When one zero is annexed, the quotient will be 
tenths, when two zeros are annexed, the quotient will be 
hundredths, and so on. Therefore, if when dfte zero is an- 
nexed, the dividend is not so largQ as the divisor, a zero 
must be put in the quotient with a point before it, and in the 
same manner afler two or more zeros are annexed, if it is 
not yet divisible, as many zeros n\U8t be placed in the quo- 
tient. 

Two men talking of their ages, one said he was 37i-Vr^^ 
years old, and the other said he was 64|^ years old. What 
was the difference of their ages ? 

If it is required to find an answer within 1 minute, it will 
be necessary to continue the decimals to seven places, for 1 
minute is j^jtrf^ ^^ ^ y^^'* ^^ ^^^ answer is required only 
within hours, five places are sufficient ; if only within days, 
four places are sufficient. 

64|i* = 64.8520000 
37^!j^ = 37.2602313 + 

Ans. 27.5917687 years. 

It is evident that units must be subtracted from units, 
tenths from tenths, &c. If the decimal places in the two 
nUtabers are not alike, they may be made alike by annexing 
zeros. After the numbers are prepared, subtraction is per^ 
farmed precisely as in whole numbers. 



■^.4 
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Multiplication of Decimals, 

XXVII. How many yards of cloth are there in seven 
pieces J each piece containing 19|- yards'? 
19J = 19.875 



Ans. 139.125 = 139^^^ = I39J yards. 

N. B. All the operations on decimals are performed in 
precisely the same manner as whole numbers. All the diffi- 
culty consists in finding where the separatrix, or decimal 
point, is to be placed. This is of the utmost importance, 
since if an error of a single place be made in this, their value 
is rendered ten times too large or ten times too small. The 
purpose of this article and the next is to show where the 
point must be placed in multiplying and dividing. 

In the above example there are decimals in the multipli- 
cand, but none in the fhultiplier. It is evident from what 
we have seen in adding and subtracting decimajs, that in 
this case there must be as many decimal places in the pro- 
duct, as there are in the multiplicand. It may perhaps be 
more satisfactory if we analyze it 

7 times 5 thousandths are 35 thousandths, that is, 3 hun- 
dredths and 5 thousandths. Reserving the hundredths, I 
write the 5 thousandths. Then 7 times 7 hundredths are 49 
hundredths, and 3 (which I reserved) are 52 hundredths, 
that is, 5 tenths and 2 hundredths. I write the two hun- 
dredths, reserving the 5 tenths. Then 7 times 8 tenths are 
56 tenths, and 5 (which I reserved) are 61 tenths, that is, 6 
whole ones and 1 tenth. I write the 1 tenth, reserving the 
6 units. Then 7 times 9 are 63, and 6 are 69, &c. It is 
evident then, that there must be thousandths in the product; 
^ there are in the multiplicand. The point must be made 
between the third and fourth figure from the right, as in 
the multiplicand, and the answer will stand thus, 139.125 
yards. 

Rule. When there are decimal figures in the muUipH- 
eand ordy, cut off as many places from the right of the pro 
duct for decimals^ as there are in the multiplicand. 

If a ship is worth 24683 dollars, what is a man*s share 
worth, who ovms -I of /icr. 
f = .375 = ^VA • '^^^ <\\ics\:\oii W^xv \%, N» ^xv^ ^^^ ^V 
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24683 dollars. First find -j^^ of it, that is, divide it by 1000.- 
This is done by cutting off three places from the right (Art 
XI.) thus 24.683, that is, 24y^/oVf because 683 is a remainder 
and must be written over the divisor. In fact it is evident 
that joW o^ 24683 is ^^^W = 24fj^ But since this frao 
tion is tliousandths, it may stand m the form of a decimal, 
thus 24.683. 

It is a general rule then, that when toe divide by 10, 100, 
1000, S^c. which is done hy cutting off figures from the 
right, the figures so cut off may stcmd as decimals, because 
they will adways be tenths, hundredths, ^c- 

yJy^ of 24683 then is 24.683 and ^W^ of it will be 375 
times 24.683. Therefore 24.683 must be multiplied by 
375. 

24.683 24683 

375 .375 



123415 123415 

172781 172781 

74049 74049 



$9256.125 Ans. $ 9256.125 

This result must have three decimal places, because tho 
multiplicand has three. The answer is 9256 dollars, 12 
cents, and 5 mills. But the purpose was' to multiply 24683 
by .375, in which case the multiplier has three decimal 
places, and the multiplicand none. We pointed off as many 
places from the right of the multiplicand, as there were in 
the multiplier, and then used the multiplier as a whole num- 
ber. This in fact makes the same number of decimal 
places in the product as there are in the multiplier. 

We may arrive at this result by another mode of reason- 
ing. Units multiplied by tenths will produce tenths ; units 
multiplied by hundredths will produce hundredths ; units 
multiplied by thousandths will produce thousandths, &c. 

In the second operation of the above example, observe, 
that .375 is ^, and r^, and -j^^^, then j^\^ of 3 is y^^^^^, 
and j^jfo of 3 is y^y^ which is -^^ and j^, set down the 
5 thousandths in the place of thousandths, reserving the y^^. 
Then y^ of 80 is y||^, or yf^, and 5 times yf^ is f/y, 
and ry^ (which wad reserved) are -^^, equal to -^ and -j-^^. 
Set down the -^ in the hundredth's place, &c. This shows 
alsOj that when there are no decimals in tKe muUv^xcoav^*^ 

17 • 
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there must be as many decimal places in the product as in the 
multiplier. 

It was observed that when a whole number is to be muhi- 
•plied by 10, 100, &c. it is done by annexing as many zeros 
to the right of the number as there are in the multiplier, and 
to divide by these numbers, it is done by cutting off as many 
places as there are zeros in the divisor. When a number 
containing decimals is to be multiplied or divided by 10, 100, 
&c. it is done by removing the decimal point as many places 
to the right for multiplication, and to the left for division, as 
there are zeros in the multiplier or divisor. If, for example, 
we wish to multiply 384.785 by 10, we remove the point one 
place to the right, thus, 3847.85, if by 100, wc remove it 
two places, thus, 38478.5. If we wish to divide the same 
number by 10, we remove the point one place to the left, 
thus, 38.4785 ; if by 100, we remove it two places, thus, 
3.84785. The reason is evident, for removing the point 
one place towards the right, units become tens, and the 
the tenths become units, and each figure in the number is 
increased tenfold, and when removed the other way each 
figure is diminished tenfold, &c. 

How much cotton is there in ^^ bales, each bale contain- 
ing 4^ cwt. 

3^ = 3.7; 4J = 4.75. 

In this example there are decimals in both multiplicand 
and multiplier. 

4.76 
3.7 



3325 
1425 



Ans. 17.575 cwt. 
3.7 is the same as f |^, we have to find -fj- of 4.75. Now 
^ of 4.75, we have just seen, must be .475, and fl is 37 
times as much. We must therefore multiply .475 by 37, 
which gives 17.575 cwt. 

We shall obtain the same result if we express the whole 

in the form of common fractions. 4.75 =r. 4^^^^ = f J^, and 

3.7 = ^. Now according to Art. XVII. ^ of f J« is ^s^, 

and fi wiJJ be 37 times as much, that is *^^ = ^'^^^ 

= 17.575 as before. 
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In looking over the above process we find, that the two 
numbers are mvUiptied together in the same manner as whole 
numbers, and eis many places are pointed off for decimals in 
the product , as there are in the multiplicand and multiplier 
counted together. 

It is plain that this must always be the case, for tenths 
maltiplied by tenths mast produce tenths of tenths, that is 
hundredths, which is two places ; tenths multiplied by hun- 
dredths must produce tenths of hundredths, or thousandths, 
which is three places ; hundredths multiplied by hundredths 
must produce hundredths of hundredths, that is ten-thou- 
sandths, which is four places, &c. 

What cost 5f tons of hay, at $27.38 per ton? 5^=^ 
6.375. 

27.38 
5.375 



13690 
19166 
8214 
13690 



$147.16750 Ans. 
In this example there are hundredths in the multiplicand, 
and thousandths in the muhiplier. Now hundredths multi- 
plied by thousandths must produce hundredths of thou- 
sandths, which is five decimal places, the number found by 
counting the places in the multiplicand and multiplier to . 
gether. The answer is 147 dollars, 16 cents, 7 mills, and 
-^ of a mill. 

A man ovmed .03 of the stock in a bank, and sold .2 of 
his share. What part of the whole stock did he sell 7 

It is evident that the answer to this question must be ex- 
pressed in thousandths, for hundredths multiplied by tenths 
must produce thousandths. A of jf^ ai-e f^/^. But if we 
multiply them in the form of decimals, we obtain only one 
figure, viz. 6. In order to make it express ^-^-^ it will be 
necessary to write two zeros before it, thus, .006. 

.03 

.2 

Ans. .006 o( lYie nvVuc^^^ ^\»0&. 
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This result is agreeable to the above rule. 

The following is the general rule for multiplication, when 
there are decimals in either or both the numbers : Multiply 
as in whole numbers, and point off as many places from the 
right of the product for decimals, as there are decimal 
places in the multiplicand and multiplier counted together. 
If the product does not contain so many places, as many 
zeros must be written at the left, as are necessary to make up 
the number. 



Division of Decimals. 

XXVIII. A man bought 8 yards of broadchth for 
$75.376 ; how much was it per yard ? 

$75,376 
mUls. 75376 (8 
72 



9422 mills. 

33 

32 $9,422 Ans. 

17 
16 

16 
16 

• * 

In this example there are decimals in the dividend only. 

I consider $75,376 as 75376 mills. Then dividing by 8. 
either by long or short division, I obtain 9422 mills per 
yard, which is $9,422. The answer has the same number 
of decimal places as the dividend. 

Divide 117.54 bushels of com equally among 18 men. 
How much will each have ? 

117.54 z= 117^ = i|H* ; this divided bv 18 givet 
/// = 6j^ = 6.53. 



I ^ 
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117.54 (18 
108 



6.53 



95 
90 



54 
54 



Or we may reason as follows. I divide 117 by 18, which 
gives 6, and 9 remainder. 9 whole ones are 90 tenths, and 
5 are 95 tenths ; this divided by 18 gives 5, which must be 
tenths, and 5 remainder. 5 tenths are 50 hundredths, and 
4 are 54 hundredths ; this divided by 18 gives 3, which 
must be 3 hundredths. The answer is 6.53 each, as before. 

If you divide 7.75 barrels of flour equally among 13 men, 
how much mil you give each of them ? 

7.75 (13 
65 



.596 + 

125 
117 

80 

78 



It is evident that they cannot have tso much as a barrel 
each. 7.75 =: fjf = ^Jf §. Dividing this by 13, I obtain 
^^96^ and a small remainder, which is n(^ worth noticing, 
since it is only a part of a thousandth of a barrel. -/oVtt = 
.596. Or we may reason thus : 7 whole ones are 70 tenths, 
and 7 are 77 tenths. This divided by 13 gives 5, which 
must be tenths, and 12 remainder. 12 tenths are 120 hun- 
dredths, and 5 are 125 hundredths. This divided by 13 
gives 9, which must be hundredths, and 8 remainder. We 
may now reduce this to thousandths, by annexing a zero. 8 
hundredths are 80 thousandths. This divided by 13 gives 6, 
which must be thousandths, and 2 remainder. TKoraAAndtSx^ 
will be sufficiently exact in tV\\8 luslttii^e, ^^xoa.-^ ^^viVs%j^ 
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omit the remainder. The answer is .596 4- of a barrel 
each. 

From the above examples it appears, ^kat when only the 
dividend contains decimals, division' is performed as in iohoU 
numbers^ and in the result as many decimal places must be 
pointed off from the right, as there are in the dividend. • 

Note. If there be a remainder after all the figures have 
been brought down, the division may be carried further, by 
annexing zeros. In estimating the decimal places in the 
quotient, the zeros must be counted with the decimal places 
of the dividend. 

At $6.75 a cord, how many cords of wood may be bought 

for 138 ? 

In this example there are decimals in the divisor only. 
$6.75 is 675 cents or f^f of a dollar. The 38 dollars must 
also be reduced to cents or hundredths. This is done by 
annexing two zeros. Then as many times as 675 hun- 
dredths are contained in 3800 hundredths, so many cords 
may be bought. 

3800 (675 or 3800 (675 
3375 &375 



5|^f cords. 6.62 -[- cords. 



425 4250 

4050 



2000 
1350 



650 

The answer is 5|^f cords, or reducing the fraction to a 
decimal, by annexing zeros and continuing the division, 
5.62 -f cords. 

If 3.423 yards of cloth cost $25, what is that per yard f 

3.423 = 3A\V = 4m- 

The question is, if ^^^ of a yard cost $25, what is that a 
yard? 

According to Art. XXIV., we must multiply 25 by 1000, 
that is, annex three zeros, and divide \>^ ^Sa. 
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25000 (3423 or 25000 (3423 
23961 23961 



I 7.30 + Ans. 



1039 10390 

10269 



121 

The answer is $7-}^f|, or reducing the fraction to cents. 
$7.30 per yard. 

If 1.875 yard of cloth is sufficient to make a coat ; how 
many coats may be made of 47.5 yards 7 

In this example the divisor is thousandths, and the divi- 
dend tenths. If two zeros he annexed to the dividend it 
will be reduced to thousandths. 

... 47.500 (1.875 or 47500 (1875 
3750 3750 



25,Vft 25.33 + 



10000 10000 

9375 9375 



625 6250 

5625 



6250 
5625 



625 

1875 thousandths are contained in 47500 thousandths 
25^^y times, or reducing the fraction to decimals, 25.33 -f- 
times, consequently, 25 coats, and y\^ of another coat may 
be made from it. 

From the three last examples we derive the following rule : 
When the divisor only contains decimals, or when there art 
more decimal places in the divisor than in the dividend^ an- 
nex as many zeros to the dividend as the places in the divisor 
exceed those in the dividend^ and then proceed as in whole 
numbers. The answer will be whole numbers. 

At $2.25 per gallon, how many gaXXAn% of mue, ma*^ W 
bought for $15,375 ? 
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' In this example the purpose is to find how many times 
$2.25 is contained in $15,375. There are more decimal 
places in the dividend than in the divisor. The first thing 
that suggests itself, is to rediice the divisor to the same de- 
nomination as the dividend, that is, to mills or thousandths. 
This is done by annexing a zero, thus, $2,250. The ques- 
tion is now, to find how many times 2250 mills are contain- 
ed in 15375 mills. It is not important whether the poin< 
be taken away or not. 

15375 (2250 
13500 



6.83 + gals. Ans. 



18750 
18000 

7500 

6750 - 

750 

Instead of reducing the divisor to mills or thousandths, 
we may reduce the dividend to cents or hundredths, thus, 
$15,375 are 1537.5 cents. The question is now, to find 
how many times 225 cents are contained in lt537.5 cents. 
This is now the same as the case where there were deci- 
mals in the dividend only, the divisor being a whole num- 
ber. 

1537.5 (225 
1350 

6.83 -|- gals. Ans. as before. 

1875 

1800 



750 
675 

75 

If 3.15 bushels of oats toiU keep a horse 1 weekj how many 
weeks will 37.5764 bushels keep him ? 

The question is, to find how many times 3.15 is contained 
in 37.5764. The dividend conlaAtia \ftTv iKousandths. The 
divisor is 31500 ten thousandlVva. 
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375764 (31500 
31500 : 



60764 
31500 

292640 
283500 



11.929 ^ weeks. Am. 



91400 
63000 

284000 
283500 

500 ~ 

Instead of reducing the divisor to ten-thousandths, we may 
reduce the dividend to hundredths. 37.5764 are 3757.64 
hundredths of a bushek The decimal .64 in this, is a frac- 
tion of an hundredth. 

3.15 are 315 hundredths. Now the question is, to find 
how many times 315 hundredths are contained in 3757.64 
hundredths. 

3757.64 (315 
315 



607 
315 

2926 
2835 



11.929 -f- weeks. Ans. as before. 



914 
630 

2840 
2835 



From the two last examples we deriye the following ru!e 
for division : When the dividend contains more 4itt\mal'<^tx.% 

J8 
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than the divisor : Reduce them bot^ to the same denominor 
titnif and divide as in whole numbers. 

N. B. There are two ways of reducing them to the same 
denomination. First, the divisor may be reduced to the 
same denomination as the dividend, by annexing zeros, and 
taking away the points from both. Secondly, the dividend 
may be reduced to the same denomination as the divisor, by 
taking away the point from the divisor, and removing it in 
the dividend towards the right as many places as there are 
in the divisor. The second method \% preferable. 

The same result may be produced by another mode of 
reasoning. The quotient must be such a number, that be- 
ing multiplied with the divisor will reproduce the dividend. 
Now a product must have as many decimal places as there 
are in the multiplier and multiplicand both. Consequently 
the decimal places in the divisor and quotient together must 
be equal to those in the dividend. In the last example there 
were four decimal places in the dividend and two in the di- 
visor ; this would give two places in the quotient. Then a 
zero was annexed in the course of the division, which made 
three places in the quotient. The rule may be expressed as 
follows : 

. Divide as in whole numbers, and in the result point off as 
many places for decimals as those in tJie dividend exceed 
tho'se in the divisor. If zeros are annexed to the dividend^ 
count them as so many decimals in the dividend. If there are 
not so many places in the result as are required, they must be 
supplied by writing zeros on the left. 

Division in decimals, as well as in whole numbers, may 
be expressed in the form of common fractions. 

What part of .5 is .3^ ? Ans. |. 
What part of .08 is .05 ? Ans. |. 
What part of .19 is .431 Ans. f|. 
What part of .3 is .07 ? 

To answer this, .3 must be reduced to hundredths. .3 is 
.30, the answer therefore is -y^. 
What part of 14.035 is 3.8 1 
3.8 is 3.800, the answer therefore is t^^/Vj* " 

Jb hne, to express the division of one number by another, 
wAen either or both contain decimals^ reduce tliem^olK to tht 
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lowest denomination mentioned in either ^ and then write the 
divisor under the dividend^ as if they were whole numbers. 



Circulating Decimals, 

XXIX. There are some common fractions which cannot 
be expressed exactly in decimals. If we attempt to change 
X. to decimals for example, we find .3333, &c. there is always 
a remainder 1 , and the same figure 3 will always be repeated 
however far we may continue it. At each division we ap- 
proximate ten times nearer to the true value, and yet we can 
never obtain it. ^ = .1666, &c. ; this begins to repeat at 
the second figure, ^j- = ,545454, &c. ; this repeats two 
figures. In the division the remainders are alternately 6 
and 5. -^j = .168168, &c. ; this repeats three figures, 
and the remainders are aliernately 56, 227, and 272. Some 
do not begin to repeat until after two or three or more 
places. It is evident that whenever the same remainder re- 
curs a second time, the quotient figures and the same remain- 
ders will repeat over again in the same order. In the last 
example for instance, the number with which we commenc- 
ed was 56 ; we annexed a zero and divided ; this gave a 
quotient 1, and a remainder 227 ; we annexed another zero, 
and the quotient was 6, and tho remainder 272 ; we annex- 
ed another zero, and the quotient was 8, and the remainder 
56, the number we commenced with. If we annex a zero 
to this, it is evident that we shall obtain the same quotient 
and the same remainder as at first, and that it will continue 
to repeat the same three figures for ever. 

It is evident that the number of these remainders, and 
consequently the number of figures which repeat, must be 
one less than the number of units in the divisor. If the 
fraction is ^9 there can be only six different remainders ; 
after this number, one of them must necessarily recur again, 
and then the figures will be repeated again in the same or- 
der. 
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10 — 
t .1428571, &c. 

— It commences with 1 for the 
30 dividend, then annexing zeros, 

'28 the remainders are 3, 2, 6, 4, 5, 

which are all the numbers below 

20 7 ; then comes 1 again, the num- 

14 ber with which it commenced, 

— .- and it is evident the whole wUl be 

60 repeated again in the same order. 
56 Pecimals which repeat in this 
way are called circulating deci 

'40 tnals. 

35 

5» 
49 

10 



»r t' 



3 

Whenever we find that a fraction begins to repeat, we 
may write out as many places as. we wish to retain, without 
the trouble of dividing. 

As it is impossible to express the value of such a fraction 
by a decimal exactly, rules have been invented by which 
operations may be performed on them, with nearly as much 
accuracy as if they could be expressed ; but as they are long 
and tedious, and seldom used, I shall not notice them. Su^ 
iicient accuracy may always be attained without them. 

I shall show, however, how the true value of them may 
always be found in common fractions. 
• The fraction -^reduced to a decimal, is .1111 .,. .&c;. 
Therefore, if we wish to change this fraction to a common 
fraction, instead of calling it tV» ttAt* ^^ iinnrj which will be 
a value too small, whatever number of figures we take, we 
must call it ^. This is exact, because it is the fraction 
which produces the decimal. If we haye the fraction .2222 . . 
&c. it is plain that this is twice as much the other, and must 
be called |. If | be reduced to ^ decimal, it produces .2222 
a . <fec. If we have SS^^^ .'. ^-c. v\\\^ W\xv^ ^^Kl^^ <\\Wi% -^ 



^ 
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much as the first, is f = ^. If ^ be reduced to a decimal, it 
produces .3333 . . &c. It is plain, that whenever a single 
figure repeats, it is so many ninths. 
- Change .4444 &c. to a common fraction. Ans. f . 

Change .5555 &c. to a common fraction* 

Change .6666 &c. to a common fraction. 

Change .7777 &c. to a common fraction. 

Change .9999 &c. to a common fraction. 

Change .5333 &c. to a common fraction. 

This begins to repeat at the second figure or hundredths. 
The first figure 5 is -^ ; and the remaining part of the frac- 
tion is ^ of ^V) ^^^^ i^i -^ — 77 9 these must be added to- 
gether, /u^ is if, and -^ makes ^f = ^. The answer is 
^. If this be changed to a decimaJ, it will be found to be 
.5333 &c. 

If a decimal begins to repeat at the third place, the two 
first figures will be so mai^y hundredths, and the repeating 
figure will be so many ninths of another hundredth. 

Change .4666 &c. to a common fraction. 

Chancre .3888 &c. to a common fraction. 

Change .3744 &c. to a common fraction. 

Change .46355 &c. to a common fraction. 

If -^ be changed to a decimal, it produces .tflOlOl &.c 
The decimal .030303 Slc. is three times as much, therefore 
it must be 7^ = -^-j. The decimal .363636 &c. is thirty-six 
times as much, therefore it must be -g^ = ^« 

If .^^ be changed to a decimal, it produces .001001001 
&c. The decimal .006006 &c. is 6 times as much, there- 
fore it must be ^ = yfg . The fraction .027027 &c. is 
twenty-seven times as much, and must be -j^ = -j-fr. The 
fraction .354354 &c. is 354 times as much, and must be 
■Jl^ = X 1^. This principle is true for any number of places. 
Hence we derive the following rule for changing a circulat- 
ing decirhal to a common fraction : Make the repeating 
figures the numerator, and the denominator will be as mamy 
95 as there are repeating figures. 

If they do not begin to repeat at the first places the pre- 
ceding figures must be called so many tenths, hundredths, 4*c. 
according to their number, then the repeating part must be 
changed in the above manner, but instead oj being the frae^ 
tion of €tn unit, it will be the fraction of a tenth, hundredth, 
^c. according to the place in which it commences. 

Instead of writing the rej^eating &gaie^ os^x «&'9^\^^C^s&»&^ 

lo * 
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they are sometimes written with a point over the first and 
last to show which figures repeat. Thus .333 dz/C. is writ- 
ten^ .3. .2525 &c. is written .25". .387387 &c. is written 
.387. .57346346 &c. is written .57346. - 

. a 

Change .24 to a common fraction. 
Change .42 to a common fraction. 
Change .537 to a common fraction. 

. a 

Cl^atige .4745 to a common fraction. 

Change .8374 to a common fraction. 

Change .47647 to a common fraction. 

Note. , To know whether you have found the right an- 
swer, change the common fraction, which you have found, to 
a decimal again. If it produces the same, it is right. 

Proof of Multiplication and Division hy casting out 9$. 

If either the multiplicand or the multiplier be divisible by 
9, it is evident the product must be so. 
Multiply 437 by 85. 

437 81 times 437 = 35397 

85 4 times 432= 1728 

4 times 5 = 20 



2185 — ^ 

3496 37 J 45 



Ans. 37145 

85 = 81 4- 4, and 437 zz: 432 + 5. 81 is divisible by 9, 
and 85 being divided by 9 leaves a remainder 4. 432 is di- 
visible by 9, and 437 leaves a remainder 5. 81 times 437, 
and 4 times 432, and 4 times 5, added together, are equal to 
85 times 437. 81 times 437 is divisible by 9, because 81 is 
so, and 4 times 432 is divisible by 9, because 432 is so. The 
only part of the product which is not divisible by 9, is the 
product of the two remainders 4 and 5. This product, 20, 
divided by 9, leaves a remainder 2. It is plain, therefore, 
that if the whole product, 37145, be divided by 9, the re- 
mainder must be 2, the sa|ne as that of the product of the 
remainder. 

Therefore to prove multiplication, divide the divisor and 
tH^e dividend hy 9, and muUipli; the renialuders togeXKcT^ oAii 
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divide the product by 9, and note the remainder ; then divide 
the w/tole product by 9, and if the remainder is the same as 
the last, the work is right. 

Instead of dividing by 9, the figures of each number may 
be added, and their sum be divided by 9, as in Art. XXI., 
(and for the same reason) and the remainders will be the 
same as if the numbers themselves were divided. 

In the above example, say 7 and 3 and 4 are 14, which, 
divided by 9, leaves a remainder 5 ; then 5 and 8 are 13, 
which, divided by 9, leaves a remainder 4. Then 4 times 
5 are 20, which, divided by 9, leaves a remainder 2. Then 
adding the figures of the product, 5 and 4 and 1 and 7 and 
3 are 20, which being divided by 9 leaves 2, as the other. 
Instead of dividing 14 and 13 by 9, these figures may be 
added together, thus 4 and 1 are 5 ; 3 and 1 are 4. 

Since in division the quotient multiplied by the divisor 
produces the dividend ; if the divisor and quotient be divided 
by 9 and the remainders multiplied together, and this pro* 
duct divided by 9, and the remainder noted; and then the 
dividend be divided by 9 ; this last remainder must agree with 
the other, 

V 

N. B. If there is a remainder afler division, it must be 
subtracted from the dividend before proving it.. 



Miscellaneous Exampjes. 

1. If 2 lbs. of figs cost 2s. 8d., what is that per lb. 1 

2. If 2 bushels of corn cost 8s. 6d., what is that per 
bushel ? 

3. If 2 lbs. of raisins cost Is. lOd., what is that per lb. ? 

4. If 3 bushels of potatoes cost 9s. 6d., what is that per 
bushel? 

5. If 4 gals, of gin cost 12s. 8d., what is that per gal. ? 

6. If 2 barrels of flour cost S£. 4s., what is that per bar- 
rel 7 

7. If 2 gallons of wine cost 1^. 10s. 4d., what is that per 
gidlon ? 

8. If 2 barrels of beer cost 1^. 15s. 8d., what is that per 
barrel 1 

9. If 4 gallons of gin cost 17a. 8d., viV^X. \&\)!a»\.^x ^gJS^a\A 
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10. Ii 5 yards of cloth cost 6£. 10s. 5d., what is that per 
yard? 

11. If 7 barrels of flour cost 17.£. 8s. 7d., what is that per 
barrel 1 

12. If 8 yards of cloth cost 20£. 18s. 5., what is that per 
yard 1 

13. A man had 4 cwt 3 qrs. 14 lbs. of tobacco, which he 
put into 2 boxes, ^ of it in each ; how much did he put in 
each box ? 

14. Divide 13<£. 8s. 5d. equally among 5 men. 

15. Divide 8, cwt 3 qrs. 17 lbs. into 3 equal parts. 

16. Divide 16 cwt 1 qr. 11 lbs. of flour equally among 7 
men ; how much will each have ? 

17. Divide 3 hhds. 42 gals. 2 qts. into 5 equal parts. 

18. If 12 yards, 3 qrs. 2 nls. of cloth will make 7 coats, 
how much will make 1 coat ? - How much will make 13 
coats ? 

19. If 5 yards of cloth cost 19<£. 3s. 4d., what cost 17 
yards? 

20. What is | of 45^. 9s. 7d. ? 

21. If 18 cwt of sugar cost 56£. 13s. 8d. what will 53| 
cwt cost ? 

22. If ^ of a ship is worth 943<£. 7s. 8d., what is the whole 
ship worth ? 

23. If 84 cows cost 453i£. 14s. 8d., how much is that 
apiece ? 

24. If 3^ cwt of sugar cost 9<£. 15s. 9d., what is that per 
cwt ? 

25.^If 9f barrels of flour cost 2J<£. 3s. 8d., what cost 17^ 
barrels ? 

26. If a stafl* 4 feet long cast a shade on level ground 6, 
ft 8 in., what is the height of ajsteeple which casts a shade) 
173 feet at the same time ? 

^7. If 57 £[allons of water in one hour run into a cisteri 

\y and by another cock 42 gallons rui 
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afternoon of the samo day, and travels at the rate of 6^ miles 
per hour. The distance is 250 miles. Supposing them to 
travel constantly, until they meel, at what time will they 
meet, and at what distance from each place ? 

30. The distance from New- York to Baltimore is 197 
miles. Two travellers set out at the same time in order to 
meet ; A from New- York towards Baltimore, and B from 
Baltimore towards New- York. When they met, which was 
at the end of 6 days, A had travelled 3 miles a day more 
than B. How many miles did each travel per day ? 

31. If when wheat is 7s. 6d. per bushel, the penny-loaf 
weighs 9 oz., what ought it to weigh when wheat is 6s. 4>er 
bushel ? 

32. Suppose 650 men are in a garrison, and have provi- 
sions sufficient to last them two months ; how many men 
must leave the garrison in order to have the provisions last 
those who remain five months ? 

33. If 8 boarders will drink a barrel of cider in 15 
days, how long will it last if 4 more boarders come among 
themi 

34. A ship's crew of 18 men is supposed to have provi- 
sion sufficient to last the voyage, if each man is allowed 23 
oz. per day, when they pick up a crew of 8 persons. What 
must then be the daily sJlowance of each person ? 

35. How many yards of flannel that is H yard wide will 
line a cloak, containing 9 yards, that is f yard wide ? 

36. A garrison ^f 1800 men have provisions sufficient to 
last them 12 months ; but at the end pf 3 months, the gar- 
rison was reinforced by 600 men, and 2 months after that, a 
second reinforcement of 400 men was sent to the garrison. 
How long did the provisions last in the whole ? 

37. A regiment of soldiers, consisting of 1000, are to be 
new clothed ; each coat to contain 2|- yards of cloth 1^ yard 
wide, and to be lined with flannel of ^ yard wide. How 
many yards of flannel will line them ? 

38. I borrowed 185 quarters of corn, when the price was 
19s. per quarter ; how much must I pay to indemnify the 
lender when the price is 17s. 4d. ? 

-39. If 7 men can reap 84 acres of wheat in 12 days, how 
many men can reap 100 acres in 5 days ? • ' \ 

40. If 7 men. can build 36 rods of wall in- 3 days, how 
many rods can 20 men build in 14 days I - 

4L If 20 bushels of wheat axe av\^c\^\iX.fot ^Saxtw^^ ^\^5k 
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persons 3 months, how much will be sufficient for 4 persons 

11 months ? 

42. If it cost $23.84 to carry 17 cwt. 3 qrs. 14 lb. 85 
miles, how much must be paid for cariying 53 cwt. 2 qrs. 150 
miles? /I }, ? ' 

43. If 18 men can build a wall 40 rods long, 5 feet high, 
and 4 feet thick in 15 days ; in what time will 2(f men build, 
one 87 rods long, 8 feet high, and 5 feet thick 1 'M' 1? 'C I 

44. If a family of 9 persons spend $305 in 4 mdmhS, hoif 
many dollars would maintain them 8 months, if 5 persons 
more were added to the family ? ' /' ■ ^> J^ f^ 

45. If a regiment consisting 6f lSf8 ^Idiers, consume 
702 ()uarters of wheat in 336 days ; how i^any quarters will 
an army of 22536 soldiers consume in 1 12 days ? ^ t U y 

46. If 12 tailors can finish 13 suits of clothes m t days, 
how many tailors can finish the clothes of a regiment con- 
sisting of 494 soldiers, in 19 days of the same length ? / ^ y 

47. If 24 measures of wine, at 3s. 4d. serve 16 men For 6 
days, how many oneasures', at 2s. 8d., will serve 48 men 4 
days? 

48. How many tiles 8 inches i^quare, will cover a hearth 

12 feet wide and 16 feet long ? / ,. "'. 

49. How many bricks 9 in. long, 4^- in. wide, and 2 in. 
thick, will build a wall 6 feet high and 13.} in. thick, round 
a garden, each side of which is 280 feet on the outside of the 
wall ? i -^ ^ U ^ n 

50. There is a house 40 feet in length, and 30 feet raf- 
ters ; how many shingles will it take to cover the roof, sup- 
posing each shingle to be 4 inches wide, and each course to 
be 6 inches ? I <^f f u (^ O 

51. A man built a house consisting of 4 stories ; in the 
lower story there were 16 windows, each containing 12 panes 
of glass, each pane 16 in. long. 12 in. wide ; the second and 
third stories contained 18 windows, each of the same size ; 
the fourth story contained 18 windows, each window 6 
panes 18 by 12. How many square feet of glass were there 
in the whole house ? /- O [ j 

52. A merchant sold a piece of cloth for $40, and by so 
doing lost 10 per cent. He ought in trading to have gained 
15 per cent For how much ought he to have sdd the 
cloth 1 . : : 

S?. Bought a hogshead o? moWa^^ fe\ %%, Wl 12 ^« 
/ons hsLvh^ leaked out, I desire to aeW X\ie t^taaxxAax,^ ^v^ 
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gain 3 per cent on the.jirhole Cost. For how much per gal- 
lon must 1 sell itl ^ fj \ y 

54. Bought a hogshead of brandy, for $93 on 6 months* 
credit, and sold it for $103 ready money. How much did I 
gain, allowing money to be worth 6 per cent a year ? f 5 • ^ 

55. Bought 3 hhds. of wine for $320 ready money, and 
sold it at $1.87 per gal. on 6 months* credit What did I 

gain, allowing money to be worth 6 per cent, per year ? ^, J\ f *^ 

Note. To answer this question, it will be necessary to 
compute the interest on $320 for 6 months, mid add it to 
$320. 

56. Bought a quantity of goods for $437.45 and hired the 
money to pay for it, for which I paid at the rate of 8 per 
cent, a year. Having kept it on hand 3 months and 17 
days/ 1 sol J 'it for. $470, on 4 months' credit . 5^1ia| per 

cent did I gain ? ' ',' * * 7 '^' 

57. Bought 5 hhds. of rdm at 1 dollar^ per gal., ready^^ 
money, and having kept it 3 months and 23 days, I sold it at \ 
$1.20 per gallon, on 5 months* credit ; 16 gals, had leaked ' 
out while in my possession. How much did I gain ? *? 7, 7 /• 

When a debtpr keeps money longer than a year, the inter- • 
est is conndered as due to the creditor at the end of the • 
year, and he has a right to demand it. If the interest is not 
paid at the end of the year, the creditor sometimes requires 
the interest for the year to be added to the principal, and con- 
sidered a part of the debt, and consequently interest paid 
upon it for the rest of the time, and so on at the end of eve- 
ry year. In this way the principal increases every year by 
the interest of the last year. This may seem just, but it is 
not allowed by law. This is called compound interests 

58. What will $143.17 amount to in 3 years and 4 
months, at 6 per cent compound interest? 

The most convenient method is, to find the amount of 1 

dollar for the time, and then multiply it by the number of 

dollars in the question. ^J* 

■ ^0, 

• . . . . jftraple have 

: _ st ? 

\ .53 for 11 years, 

fit^.^ , \sv^, Sox ^^fia ,x^Nfc '^ 
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1.00 
.06 


s 


.06 interest for 1 
+ 1.00 


year; 


= 1.06 amoant for 1 
.06 


year. 


.0636 hiterest for 2d year. 
+ 1.06 


= 1.1236 amount for 2 
, .06 


years. 



.0674WintereBt for Zd year. 
+ 1.1236 

= 1.191016 amount for 3 years. 
.02 rate for 4 months. 



.02382032 interest for 4 months. 
+ 1.191016 



= 1.21483632 amount for 3 years and 4 months. 
It will be sufficiently exact to use the first four decimak 
91.2148. This multiplied by 143.17 will give the answer. 

1.2148 
143.17 



w 


85036 




12148 


, 


36444 




48592 


pant 


12148 




in the ..^ 


$173.922916 



Ans. $173,923— 

52. A make a table which shall contain the amount of 1 ddr 
doing lost 10 par, for two years, for 3 years, &c. to 20 years, 
15 per cent. \t. and at 6 per cent. Keserve five decimal 

cloth ? , ^ 

• » ■. ' •^ ' ,» 

53. Bought a hog^ead bt will serve for sterling money, or 
Ions having leaked out, I desire pressed in decimals. 



Bart% 



m^TRwmm. 



917 




60. What is the compound interest of $17.35 for 2 years 
and 7 months, at 5^pd&cent. 1 

Note. From the table take the amount of 1 dollsir for 
two years, at 5 per cent, and compute the interest on it for 
^7 months, at 5 per cent, as in simple interest ; add this to 
the amount |^r two years. This will be the amount of 1 
dollar for 2 years and 7 months. Multiply this by 17.25; 
this will be the" amount of $17.25 for the time. Then to 
find the interest, subtract the principal from the amount. 

61. What will $73.42 amount to in 4 years, 3 months, 
and 17 days, at 6 per cent, compound interest 1 

62. A note was given 13th March, 1S15, for $847.25 ; 
how much had it amounted to on the 7th November, 1820, 
at 6 per cent, compound interest ? 

63. How much would the sum in the last example have 
amounted to in the ssfme time at simple interest ? 

64. What is the compound interest of $1753 for 11 years, 
10 months, and 22 days, at 6 per cenf. ? 

65. A note was given 11th May, 1813, for $847, rate 6 
per cent, compound interest. The following payments V9^x» 

19 
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made; 18th February, 1815, $158 ; 19th December, 1816, 
$87 ; 5th October, 1819, $200. What was due 8th July, 
1822? 

66. What will 17<£. 13s. 6d. amount to in 5 years, 3 
months, at 6 per cent, compound interest ? 

Note. Change the shillings and pence to decimals of a 
' pound, and proceed as in Federal money. Call the unit in 
the table li£. instead of 1 dollar. 

67. What is the compound interest of $643, for 7 years, 
$ months, and 18 days, at 5 per cent. ? 

68. What is the compound interest of 143<£. 7s. 4d. for 
19 years, 7 months, at five per cent. 1 

69. A farmer mixed 15 bushels of rye, at 64 cents per 
bushel ; 18 bushels of corn, at 55 cents per bushel ; and 21 
bushels of oats, at 28 cents per bushel. How many bushels 
were there of the mixture ? What was the whole worth ? 
W'hat was it worth per bushel ? 

70. A grocer mixed 123 lb. of sugar, that was worth 8 
cents per lb. ; 87 lb. that was worth 11 cents per lb. ; and 
15 lb- that was worth 13 cents per lb. What was the mix- 
ture worth per lb. ? 

71. A grocer mixed 43 gallons of wine, that was worth 
$1.25 per gal. with 87 gals, that was worth $1.60 per gal. 
What was the mixture worth per gal. ? 

72. With a hhd. of rum, worth $.87 per gal. a grocer 
mixed 10 gals, of water. What was the mixture worth per 
gal. r 

73. How many gals, of rum, at $.60 per gal. will come to • 
as much as 43 gals, will come to, at $.75 per gal. ? 

74. How much water must be added to a pipe of wine, 
worth $1.50. per gal. in order to reduce the price to $1.30 
per gal. ? 

75. A grocer has two kinds of sugar, one at 8 cents per 
lb., the other at 13 cents. He wishes to mix them together 
in such a manner, that the mixture may be worth 11 cents 
per lb. What will be the proportions of each in the mix- 
tuie? 

Note. The difference of the two kinds is 5 cents. There- 
fore if a pound of each kind be divided, each into five equal 
parts, the difference between one part of each will be 1 cent. 
/// lb. he taken from that at 8 cents, and ^ lb. of that at 13 

cents be put in its place, iVie i^ovxia^ V^ \i^\3Qt\.\vQ cents. 

If^ lb. be taken from it, a^nd ^ lawcXi o^ v\v^ Q\Jci«t \i^ \jss\\w 
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its place, the pound will be worth 1 1 cents, as required. The 
pound then will consist of |, at 8 cents, and |, at 13 cents. 
If 5 Ibw be mixed, there will be 2 lb. at 8, and 3 at 13 
cents. The proportions are 2 Ik at 8 as often as 3 lb. at 
13 cents. 

76. A farmer had oats, at 38 cents per bushel, which he . 
wished to mix with corn, at 75 cents per bushel, so that the 
mixture might be 50 cents per bushel. What were the pro- 
portions of the mixture ? 

Note. The difference in the price of a bushel is 37 cents. 
The difference between -^ of a bushel of each is 1 cent. If 
\^ of a bushel be taken from a bushel of oats, and \^ of a 
bushel of corn be put in its place, a bushel will be formed 
worth 50 cents, and consisting of ^f corn, and ff oats. The 
proportions are 12 9f oats to 25 of corn. • 

It is easy to see that the denominator will always he the 
difference of the prices of the ingredients, and the difference 
between the mean and the less price will be the numerator 
for the quantity of the greater, and the difference between 
the mean andHhe greater will be the nrumefator for the quan- 
tity of tfic less value. Take away the denominators, and 
thi numerators will express the proportions. 

77. A merchant has spices, some at 9d. per lb. some at 
Is., some at 2s. and some at 2s. 6d. per lb. How much of 
eacbiort m^st he mix, that he may sell the mixture at Is. 
8d. p^r lb. ?' 

Note. Take one kind, the price of which is greater, and 
one, the price of which is less than the mean, and find the 
proportions as above. Then take the other tivo and find 
their proportions in the same way. 

Less 9d. = 9d. 1 f 1 Id. diff. between less 

^ 1 mean J and mean. 

Greater 28. 6d. = 30d. j 20 i lOd. diff. between great 

3 (^ er and mean. 

The proportions are 10 of the less to 11 of the greater. 

Less Is. = 12d. 1 fSd. diff. between less 

I mean J and mean. 
Greater 2s. = 24d. j 20 ] 4d. diff. between great- 
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The proportions are 4 of the less to 8 of the greater, which 
is the same as 1 of the less to 2 of the greater. 

The answer is 10 lb. at 9d. to 11 lb. at 2s. M., and 1 lU 
at Is. to 2 lb. at 2s, 

Other proportions might be found by comparing the first, 
and third, and the second and fourth. 

78. A grocer has two sorts of tea, one at 75 cents per lb. 
and the other at $1.10 per lb. How must he mix them 
in order to afford the mixture at $1.00 per lb. ? 

79. A grocer would mix the following kinds of sugar, viz. 
at 10 cents, 13 cents, and 16 cents per lb. What quantity 
of each must he take to make a mixture worth 12 cents 
per lb. ? 

Note. Thqse at 13 and 16 must both be compared with 
that at 10 cents separately. . 

80. A grocer has rum worth $.75 per gal. ; how many 
parts water must he put in, that he may afford to sell the 
mixture at $.65 per gal. ? 

81. It is required to mix several sorts of rum, at 5s. 7d., 
and 9s. per gal. with water, so that the mixture may be 
worth 6s. per gal. How much of each sort must the mixture 
consist of ? 

82. A farmer had 10 bushels of wheat, worth 8s. per 
bufitel, which he wished to mix with corn, at 3s. per bushel, 
so that the mixture might be worth 5s. per bushel. How many 
bushels of corn must he use ? 

Note, Find the propoitions for a single bushel as before, 
then find how much corn must be put with 1 bushel of wheat, 
and then with 10 bushels. The proportions are 2 of 
wheat to 3 of corn, consequently 1 of wheat to 1^ of com, 
and 10 of wheat to 15 of corn. 

B3. A farmer would mix 20 bushels of rye, at 65 cents per 
bushel, with barley at 51 cents, and oats at 30 cents per 
bushel. How much barley and oats must be mixed with 
rye, that the mixture may be worth 41 cents per bushel ? 

84. A grocer had 43 gallons of wine wortk.$1.75 per gal., 
wliich he wished to mix with another kind vrhtXh $1.40 per 
gal., so that the mixture might be worth $1.60 per gal. How 
many gals, of the latter kind must he use ? 

85, Three merchants, A, B, and C, freight a ship with 
wine, A put on board 500 \oiis, ^ ^^S^^\isv^ ^ ^4.% \u a 
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storm they were obliged to cast 150 tons overboard. Wha* 
loss does each sustain ? 

See Part 1. Art. XVL, example 158 and following. 

86. A father dying, bequeathed an estate of $12000 as fol- 
lows : ^ to his wife, \ to his eldest son, \ to his second son, 
and \ to his daughter. It is required to divide the estate in 
these proportions. 

Note. Reduce the fractions to a common denominator, 
and the numerators will show the proportions. 

87. Two men hired a pasture for $37, A put in 3 horses 
for 4 months, and B 5 horses for 3 months. What ought 
each to pay ? 

Note. 3 horses for 4 months is the same as 4 times 3 or 12 
horses for 1 month ; and 5 horses for 3 months, is the same 
as 3 times 5, or 15 horses for 1 month. The question there- 
fore is the same, as if A had put in 12 horses and B 15. A 
must pay |f atad B |^f , or, reducing the fractions, ^ and f. 

88. Two men, A and B, traded in company : A put in 
$350 for 8 months, and B $640 for 5 months ; they gained 
$250. What was the share of each ? 

Note. Make the time equal, as in the last example. 

89. Four men jointly hired a pasture for 20 English gui- 
neas ; A turned in 7 oxen for 13 days, B 9 oxen for 14 days, 
C 11 oxen for 25 days, and D 15 oxen fcff 37 days. How 
much ought each to pay 1 

90. A family of 10 persons took a large house for ^ of a 
year, for which they were to pay $500, for that time. At the 
end of 14 weeks they took in 4 new lodgers ; and after 3 
weeks, 4 more ^ and so on for every 3 weeks, during th& 
term, th^y took in 4 more lodgers. What must one of each 
class pay per week of the rent 1 - 

91. Three men enter into partnership and trade as fol- 
lows : A put in 150<£., and at the end of 7 months took out 
50<£. ; 5 months after he put in 170jf ;— B put in 205.£., 
and at the end of 5 months, 110<£. more, but took out 150<£. 
4 months after ; — C put in 300 guineas, at 28s. each, and 
when 8 months had ^lapsed, he drew out 150<£., but 5 months 
after he put in 500<£. Their partnership continued 18 
months^ at the end of which time \\ve^ \vaA ^vafc^ NS:S^^ 
Required each person's share o? lY\e ^^\w* 

19 * 
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92. The last five are examples of compound or double fel- 
lowshijp. What rule can you makie for it ? 

93. In how long time will I dollar gain as much interest 
as $15 will gain in I month ? 

94. In how long time will I dollar gain as much interest 
as 8 dollars will gain in 3 months ? 

95. In how long time will 1 dollar gain as much interest 
as 24 dollars will gain in 5 months ? 

96. In how long time will 1 dollar gain as much interest 
as $158 will gain in 11 months ? 

97. In how long time will 3 dollars gain as much interest 
as 1 dollar will gain in 24 months ? 

98. In how long time will 28 dollars gain as much interest 
as 1 dollar will gain in 157 months ? 

99. A lent B 8 dollars for 2 months, afterwards B lent A 
1 dollar ; how long ought he to keep it to satiny him for the 
former favour ? 

100. C lenjL D 1 dollar for 15 months ; afterwards D lent 
C 5 dollars ; how long ought he to keep it to satisfy him for 
the former favour 1 

101. A borrowed of B 17 dollars for 11 months, promis- 
ing him a like kindness; afterwards B lent A 25 dollars. 
How long ought he to keep it ? 

Note. Find how long he ought to keep 1 dollar, and then 
how «ong he ought to keep 25 dollars. 

102. I lent a fdend 257 dollars, which he kept 15 months, 
promising to do me a like kindness, but he was not able to 
let me have more than 100 dollars; how long ought I to 
keep it ? 

103. A owes B notes to be paid as follows : 7 dollars to 
be paid in 3 months, and 5 dollars to be paid in 8 months ; 
but he wishes to pay the whole at once. In what time ought 
he to pay it ? 

Note. 7 dollars for 3 months is the same as 1 dollar for 
21 months ; and 5 dollars for 8 months is the same as 1 dol- 
lar for 40 months. 40 -f 21 = 61, and 7 + 5 = 12. He 
might have 1 dollar 61 months ; the question now is how 
long he may keep 12 dollars. It is evident he might keep 
h j^^ of 61 months. 

104. C owes D $380, lobe ^^V^l ^ W\ovi^\ %V^^'\xi ^ 
months ; $120 in 7 montVis •, axi^ ^V^ Vxv ^^ xaaxiJCDa, ^^ 
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wishes to pay the whole at once. In how long a time ought 
he to pay it ? 

105. A merchant has due to him 300^. to he paid as fol- 
lows ; 50jf . in 2 months ; 100<£ in 5 months ; and the rest 
in 8 months. It is agreed to make one payment of the 
whole. In what time ought he to receive it 1 

106. F owes H $1000, of which $200 is to be paid pre- 
sent, $400 in 5 months, and the rest in 15 months. They 
agree to make one payment of the whole. Required the 
time? 

107. A merchant has due a certain sum of money, of 
which j- is to be paid in 2 months, ^ in 3 months, and the 
rest in 6 menths. In what time ought he to receive the 
whole ? 

108. A merchant has three notes due to him a? follows : 
one of $300 due in 2 months ; one of $250 due in 5 months; 
and one of $180 due 3 months ago ; the whole of which he 
wishes to receive now. What ought he to receive, allowing 
6 per cent, interest ? 

Note. First find the equated time, and then the interest 
or disconnt for present payment, as shall be found necessary. 

$300 for 2 months = 1 dol. for .600 months. 
$250 for 5 months = 1 dol. for 1250 months. 



1850 



The two notes not yet due are the same as 1 dollar for 
1850 months. But he has had $180 3 months after it was 
due, which is the same as 1 dollar for 540 months. This 
must be taken out of the other, and there will remain 1 dol- 
lar for 1310 months. If he can have 1 dollar for 1310 
menths, how long can he have $730 1 

131,0 (73,0 

73 

1.S nearly = 1 nentli tsd 34 days. 

580 

584 

As it is not due until 1 month and 24 days after this 
time, it must be discounted for that time. See Part 1. 
Art. XXIV., example 130 and following. 6 per cent Cot 1 
jear is -^ per cent, or .009 foi 1 moiiVYv wv^ ^ ^^^^. '^V^ 
fraction then is f^|. $730 is \|%% o^ ^\v^O. 
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109. A gave B four notes as follows ; one of $75, dated 
5th June, 1819, to be paid in 4 months; one of $150, dated 
15th August, to be paid in 6 months ; one of $170, dated 
11th September, to be paid in 5 months ; and one of $300 
dated 15th November, to be paid in 3 months. They were 
all without interest until they were due. On 1st January, 
1820, he proposed to pay the whole. What ought he to 
pay 1 

110. A owes B $158.33, due in 11 months and 17 days, 
without interest, which he proposes to pay at present. What 
ought he to pay, when the rate of money is 5 per cent. ? 

Note. The rate per cent, for 11 mp. 17 days, at 5 per 
cent, a year, is about 4/^ P^r cent, or .048, consequently the 
amount of 1 doll, is $1,048. $158.33 is f^ of the num 
ber. 

It is easy to find the rate per cent, of the discount for any 
given time, when the rate of interest is given. "When interest 
is 6 per cent., that is, -j^, the discount is yf^, because the dis- 
count of 106 dolls, is 6 dolls. If y§7 be converted into a de- 
cimal, it gives the rate of discount in decimals, so that it may 
be computed in the same manner as interest. This changed 
to a decimal is .0566. .057 — is sufficiently exact. This is 
'^tV P^^ cent. The rate must be found for the time required, 
before it is changed to a decimal. 

In the last example the fraction would be yHjj which is 
.046 nearly. Multiply the sum by this, and you will have 
the discount, which subtracted from the sum, will be the an-' 
Bwer required. 

111. What is the discount of $143.87 for 1 year and 6 
months, when interest is 6 per cent. ? 

112. What is the present worth of a note of $84.67, due 
in 1 year, 3 months, and 14 days, without interest, when the 
rate of interest is 5^ per cent. ? 

113. A man has a note of $647 due in 2 years and 7 
months, without interest ; but being in want of the money, he 
selJs the note ; what ought he to receive, when the usual 
rate of interest is 6 per cent. ? 

114. A gentleman divided $50 between two men, A and 
B* A's share was ^ of B's. What was the share of each ! 

JVif^e. This question is to d\V\de \)aft tv\vk\\«x ^ valo two 
parts, that shall be in the ptopoitioxi o^^ wv^T % NjQaX.'\^,^^'^ 
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shall have 3 as often as the other shall have 7. 7 + 3 = 
10. A had tV and B ^-c. 

115. A gentleman bequeathed an estate of $12500 be- 
tween his wife and son. The son's share was ^ of the share 
of the* wife. What was the share of each ? 

116. What is the hour of the day, when the time past 
from midnight is equal to y\ of the time to noon ? 

117. Two men talking of their ages, one says | of my 
age is equal to f of yours : and the sum of our ages is 95. 
What were their ages ? 

Note. To find the proportions, reduce them to a common 
denominator and take the numerators. 

1 18. If a man can do | of a piece of work in one day, in 
what part of a day can he do ^ of it ? How long will it take 
him to do the whole 1 

119. A farmer hired two men to mow a field ; one of 
them could mow i of it in a day, and the other J of it. What 
part of it would they both together do in a day ? How long 
would it take them both to mow it ? 

120. A gentleman hired 3 men to build a wall ; the first 
could do it alone in 8 days, the second in 10 days, and the 
third in 12 days. What part of ft could each do in a day ? 
How long would it take them all together to finish it ? 

121. A man and his wife found that when they were to- 
gether, a bushel of corn would last 15 days, but when the 
roan was absent, it would last the woman alone 27 days. 
What part of it did both together consume in 1 day ? What 
part did the woman alone consume ? What part did the man 
alone consume ? How long would it last the man alone ? 

122. Three men lived together, one of them found he 
could drink a barrel of cider alone in 4 weeks, the second 
could drink it alone in 6 weeks, and the third in 7 weeks. 
How long would it last the three together ? 

123. A cistern has 3 cocks to fill it, and one to empty it. 
One cock will fill it alone in 3 hours, the second in 5 hours, 
and the third in 9 hours. 'The other will empty it in 7 
hours. If all the cocks are allowed to run together, in what 
time will it be filled ? 

124. Divide 25 apples between two persons, so as to give 
one 7 more than the other. 
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- Note. Gire one of them 7, and then divide the rest 
equally. 

125. A gentleman divided an estate of $15000 between 
his two sons, giving the eJder $2500 more. than the younger. 
What was the share of eaqh ? 

126. A gentleman bequeathed an estate of $50000, to his 
wife, son, and daughter; to his wife he gave $1500 more 
than to the son, and to the son $3500 more than to the 
daughter. What was the share of each ? 

127. A, B, and C, built a house, which cost $35000 ; A 
paid $500 more, and C $300 less than B. What did each 

pay ? . ^ ^ 

128. A man bought a sheep, a cow, and an ox, for $62 ; 

for the cow he gave $10 more than for the sheep^; and for 
the ox $10 more than for both. What did he give for each ? 

129. A man sold some calves and some sheep for $106 ; 
the calves at $5, and the sheep at $8 apiece. There were 
twice as many calves as sheep. What was the number of 
each sort ? 

Note. There were two calves and one sheep for every 
$18. 

130. A farmer drove to market some oxen, some cows, 
and some sheep, which he sold for $749 ; the oxen at $28, 
the cows at $17, and the sheep at $7.50. There were twice 
as many cows as oxen, and three times as many sheep as 
cows. How many were there of each sort ? 

131. A man sold 16 bushels of rye, and 12 bushels of 
wheat for £8. 16s. The wheat at 3s. per bushel more than 
the rye. What was each per bushel ? 

Note. The whole of the wheat came to 368. more than 
the same number of bushels of rye. Take out 36s., and the 
remainder will be the price of 28 bushels of rye. 

132. Four men, A, B, C, and D, bought an ox for $50, 
which they agreed to share as follows : A and B were to 
have the hind quarters, C and D the fore quarters. The 
hind quarters were considered worth J cent per lb. more 
than the fore quarters. A's quarter weighed 217 lb» ; B's 
2231b.; C's 2141b. ; andD's2191b. The tallow weigh- 
ed 73 lb., which they sold at 8 cents per lb. ; and the hide 
43 lb., which they sold at 5 cents per lb* What ought 

each to p&y ? 
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133. At the time they bought the above ox, the fore quar- 
ters of beef were worth 6 cents per lb., and the hind quar- 
ters 6|- cents per lb. It is required to find what each ought 
to pay in this proportion. 

Note. This is a more just manner of dividing the cost,, 
than that in the last example. It may be done by finding 
what the quarters would come to, at this rate, and then di- 
viding the real cost in that proportion. 

134. Said A to B, my horse and saddle together are 
worth $150, but my horse is worth 9 times as much as the 
saddle. What was the value of each ? 

135. A man driving some sheep and some cattle, being 
asked how many he had of each sort, said he had 174 in 
the whole, and there were -^ as many cattle as sheep. Re- 
quired the number of each sort. 

136. A man driving some sheep, and some cows, and some 
oxen, being asked how many he had of each sort, answered, 
that he had twice as many sheep as cows, and three times 
as many cows as oxen ; and that the whole number was 89* 
Required the number of each sort. 

137. A gentleman left an estate of $13000 to his four 
sons, in such a manner, that the third was to have once ajad 
one half as much as the fourth, the second was to have as 
much as the third and fourth, and the first was to have as 
much as the other three. What was the share of each ? 

138. A, B, and C playing at cards, staked 324 crowns ; 
but disputing about the tricks, each man took as many 
crowns as he could get. A got a certain number ; B as 
many as A, and 15 more ; and C -J- part of both their sums 
added together. How many did each get ? 

139. The stock of a cotton manufactory is divided into 32 
shares, and owned equally by 8 persons. A, B, C, &c. A 
sells 3 of his shares to a ninth person, who thus becomes a 
member of the company, and B sells 2 of his shares to the 
company, who pay for them from the public stock. After 
this, A wishes to dispose of the remainder of his part. What 
proportion of the whole stock does he own ? 

140. Three persons, A, B, and C, traded in company. A 
put in $75 ; B $40 ; and C a sum unknown. They gained 
$64, of which C took $18 for his share. What did Q put 
in? 

141. How many cubic feet in ».c\a\fitti^ \^*S^\sk..\wjk%> 
3 ft. 8 in. wide, and 2 ft, 7 in. YiigYi 1 
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A method of doing this by decimals has already been 
shown. It is now proposed to do it by a method called duo- 
decimals. 

First, I find the square feet in the bottom of the cistern* 

3 ft. 8 in. = 3yV ft. 4 ft. 2 in. = 4^ ft. 

2\\ 2 ft. 7 in. = 2^ ft. 



^+ TTT 

15f^ + T^ square feet in the bottom. 



30A + 



144 I TTTa 

8 

TT4 



Ans. 39j|^ -|- -j-J^ -f" ttW cubic feet in the cistern. 

I say y^ of T^^ is y^T = tV + xir* I write down the yj^ 
and reserve the y^^ ; then ^^ of 4 is ^f and y^ (which was 
reserved) is ^J = 2y^, which I write down. Then 3 times 
A ^^'t^j ^^^ ^ times 4 are 12. These added together make 
1^1^7 + TTT square feet. Then to find the cubic feet, I 
multiply this by 2^. ^ of y^;, is yf |^ = jh + rrW ^ 
write the Wyg-i ^°d reserve the y^ ; then -f^ of -^y is -fjJ^, 
and yfy (which were reserved) are ^= ^-f-Tsrr? I 
write down the y^y and reserve the yJj ; then X of 15 are 
8^ and y^^ (which was reserved) is 8|f . 2 times j^ are 
Y *^ ; and 2 times -]^ are y\, and 2 times 15 are 30. Adding 
them together, y|^ and y'J^ are y'j^ = y'^ + yj^ ; I write 
the ^Ij, and reserve the -^ ; then |f and ^ are f|, and^ 
(which was reserved) is -J- J = l^^. The whole is 39y^j -} 

Since we know that 12ths multiplied by 12ths will pro 
duce 144ths, and that ^^ make -^ ; and, also, that 144ths 
multiplied by 12ths produce 1728ths, and that yyf? niake 
yj^, we may write the fractions without their denominators, 
if we make some mark to distinguish one from the other. 
It is usual to distinguish 12ths by an accent, thus ('), 144 ths 
thus ("), 1728ths thus ('"), &c. 12ths are called primes ; 
I44th8 seconds ; 1728iha \\i\idB, &*c. 
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OperatioH* 
4 2' 
3 8' 



2 


9* 


4« 


12 


& 


« 


15 


3' 


4/1 


2 


7' 




8 


10' 


11" 4'" 


30 


6' 


8" 



Cubic feet 39 5' 7" 4'" 

The operation is precisely the same as before. To adept 
the language suited to this notation, we say^ units muUiphed 
by primes or primes by units produce primes, seconds by units 
produce seconds, 4*c. primes by primes produce seconds, se* 
conds by primes produce thirds. Also 12 thirds make 1 
second, 12 seconds 1 prime, 12 primes make 1 foot, whether 
hng, square, or cubic. The same principle extends to fourths, 
ffths, S^.c. 

142. How much wood in a load 4 ft. 8 in. high, 3 ft. II 
in. broad, and 8 ft. long ? 

Note. . Multiply the height and breadth together, and 
divide by 2. See page 102. 

143. How many square feet in a floor 16 ft. 8 in. wid«, 
and 18 ft. 5 in. long ? 

144. How much wood in a pile 4 ft. wide, 3 ft. 8 in. high, 
and 23 ft'. 7 in. long 1 

145. If 11 barrels of cider will buy 4 barrels of flour, and 
7 barrels of flour will buy 40 barrels of apples ; what will 1 
barrel of apples be worth, when cider is $2.50 per barrel ? 

146. A person buys 12 apples and 6 pears for 17 cents, 
and afterwards 3 apples and 12 pears for 20 cents. What is 
the price of an apple and of a pear 1 

Note. At the second time he bought 3 apples and 12 
pears for 20 cents, 4 times all this will make 12 apples ^d 
48 pears for 80 cents ; the price ol 12 ap^>ies and 6 pears 
being taken from this, will leave 63 cents for 42 pears, which 
n 1 j- cent apiece. 

90 



930 ARITHMETIC. Part 2. 

147. Two persons talking of their ages, one says f of mine 
is equal to ^ of yours, and the difference of our ages is 10 
years. What were their ages 1 

148. A gentleman divided some money among 4 persons, 
giving the first as much as the second and fourth ; the se»> 
cond as much as the third and fourth ; the third, half as 
much as the first ; and the fourth, 5 cents. How much did 
he give to each ? 

149. Two persons, A and B, talking of their ages, A says 
to B, J- of mine and ^ of yours are equal to 13; B says to A, 
^ of mine and ^ of yourd are equal to 16. What was the 
age of each ? 

150. A person drew two prizes ; ^ of the first, and ^ of 
the second was $120 ; and the sum of the two was $400. 
What was each prize ? 

151. Two persons purchase a house for $4200 ; the first 
could pay for the whole, if the second would give him i of 
his money ; and the «econd could pay for the whole, if the 
first would give him ^ of his money. How much m6noy had^ 
each. 

152. A man bought some lemons at 2 cents each, and ^ as 
many, at 3 cents each, and then sold them all at the rate of 5 
cents for 2, and by so doing gained 25 cents. How many 
lemons did he buy ? • • 

153. There are two cisterns which receive the same quan- 
tity of water ; the first constantly loses J- of what it receives; 
after running 7 days, 10 barrels were taken from the second, 
and then the quantity of water in the two was equal. How 
much water did each receive per day ? 

154. A man having $100 spent a certain part of it; he 
afterwards received five times as much as he spent, and then 
his money was double what it was at first. How much did 
he spend ? 

155. A man left his estate to 2 sons and 3 daughters, each 
son had 5 dollars as often as each daughter had 4 ; the dif- 
ference between the sum of the sons' shares and that of the 
daughters, was $1000. Required^the share of a son. 

156. A man left his estate to his wife, son, and daughter, 
as follows : to his wife | of the whole, and ^ as much as the 
sj^are of the dau^ter ; to his son A of the whole, and to the 
^uffiBter the remainder, which was $1000 less than the 

sMre ofiHe son. What was \\\e sVvwe of each 1 
157. A man bought some 0Ta.ii^<&^ ^ot ^ <^vi\& \ \^\i<^\MS. 
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bought 3 less for the same money, the price of an orange 
would have been once and a hal^ of the price he gave. 
What was the price of an orange ? 

158. A man divided his estate among his children as fol- 
lows : to the first he gave twice as much as to the third, and 
to the second two thirds as much as to the first ; the portion 
of the second and third together was $1500. What was the 
portion of each ? 

159. A man bought 16 bushels of corn, and 20 bushels of 
rye for $30 ; and also 24 bushels of corn, and 10 of rye for 
$27. How much per bushel did he give for each ? 

160. A man travelling from Boston to Philadelphia, a dis- 
tance of 335 miles, at the expiration of 7 days, found that 
the distance which he had to travel was equal to f f of the 
distance which he had already travelled. How many miles 
per day did he travel I 

161. A man left his estate to his three sous 1 the first had 
$2000, the second had as much as the first, and ^ as much 
as the third, and the third as much as the other two. What 
was the share of each 1 

162.^ A man when he married was three times as old as his 
wife ; y'^ years afterwards he was but twice as old. What 
was the age of each when they were married ? 

163. A grocer bought a cask of brandy, ^ of which leaked 
out, and he sold the remainder, at $1.80 per gal., and by 
that means received for it as much as he gave. How much 
did it cost him per gal. ? 

164. A and B laid out equal sums of money in trade ; A 
gained a sum equal to ^ of his stock, and B lost $2^5 ; then 
A's monfty was double that of B. What did each lay out ? 

165. There is a fish whose head is 16 inches long, his 
tail is as long as his head and half the length of his body, 
and his body is as long as his head and tail. What is the 
length of the fish ? 

166 There are three persons, A, B, and C, whose ages 
are a,s follows : A is 20 years old,,B is as old as A and f of 
the age of C, and C is as old as A and B both. What are 
the ages of B and C ? 

167. A person has two silver cups and only one cover. 
The first cup weighs 12 oz. If the first cup be covered, it 
will weigh twice as much as the second, but if the second 
cup be covered, it will weigh three times as mucK «& lV«. 
first Required the weight of the eoNex ^w^ k>1 ^^ ^^t:»\A ^^sj^- 
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168. Three persons do a piece of- work ; the first %jA 
second together do ^ of it, and the second and third to- 
gether do -/j. What part of it is done by the second ? 

169. A man bought apples, at 5 cents per doz., half of 
which he exchanged for pears, at the rate of 8 apples for ^ 
pears ; he then sold all his apples and pears, at 1 cent each, 
and by so doing gained 19 cents. How many apples did be 
buy, and how much did they cost ? 

170. A man being asked the hour of the day, answered 
• that it was between 7 and 8, but a more exact answer being 

required, said the hour and minute hands were exactly to- 
gether. Required the time. 

171. What is the hour of the day when the tune past 
from noon is equal to -^ of the time to midnight t 

172. What is the hour of the day when ^ of the time past 
from midnight is equal to f of the time to noon ? 

173. A merchant laid out $50 for linen and cotton cloth, 
buying 3 yards of linen for a dollar, and 5 yards of cotton 
for a dollar. He afterwards sold \ of his linen, and \ of his 
cotton for $12, which was 60 cents more than it coat him. 
How many yards of each did he buy ? ' |^ 

174. A gentleman divided his fortune among -^^s: three 
sons, giving A 8 as oflen as B 5, and B 7 as oflen as C 4 ; 
the difference between the shares of A and C was $7500. 
What was the share of each ? 

175. A tradesman .increased his estate annually by $150 
more than the fourth part of it ; at the end of 3 years it 
amounted to $1481 ly^. What was it at first ? 

176. A hare has 50 leaps before a grey-hound, and takes 
4 leaps to his 3 ; but two of the grey-hound's leaps are equal 
to 3 of the hare's. How n^any leaps must the gtey-hound 
take to overtake the hare ? 

177. A labourer was hired for 60 days, upon this condition, 
that for every day he worked he should receive $1.50 ; and 
for every day he was idle, he should forfeit $.50 ; «t the ex- 
piration of the time he received $75. How many days did 
he work ? 

178. A and B have the same income, A saved \ of his, 
but B, by spending 30^. a year more than A, at the end of 
8 years finds himself 40<£. in debt. What is their iQcome^ 
and what does each spend per year ? 

179. A lion of bronze, placed upon the basin of a foun- 
taia, can spout water into tbe \i«La\Tl\X\taH\^\vv^\JKt^'^V l\i& 
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eyes, and his right foot If he spouts through his throat only, 
he will fill the basin in 6 hours ; if through his right eye 
only, he will fill it in 2 days ; if through his left eye only, he 
will fill it in 3 days ; if through his right foot only, he will 
fill it in 4 hours. In what time will the basin be filled if the 
water flow tlirough all the apertures at once 1 

180. A player commenced play with a certain sum of 
money ; at the first game he doubled his money, at the se- 
cond he lost 10 shillings, at the next game he doubled what 
he then had, at the fourth game he lost 20 shillings ; twice 
the sum he then had was as much less than 200s., as three 
times the sum would be greater than 200s. Required the 
sum with which he commenced play. 

181. What is the circumference of a wheel of which the 
diameter is 5 feet ? 

The circumference of a circle is 3.1416, or more exactly 
3.1415926 times the diameter. 

182. What is the diameter of a wheel of which the cir- 
cumference is 17 feet ? 




A partdlehgram is a 
figure with four sides in ! 
which the opposite sides 1 
are parallel or equidistant f d eg 

throughout their whole extent. In the adjacent figure a b c 
D is a parallelogram, and also abef. ABEpisa rectan- 
gular parallelogram, or a rectangle, ard is measured as ex- 
plained page 79. It is easy to see that a b c d is equal to a b 
E F, because the triangje b c e is equal to a d f. The contents 
of a parallelogram,^ then, is found by multiplying the length 
of one of its sides as a b, by the perpendicular which mea- 
sures the distance from that side to its opposite, as b e. 

D c 

The triangle a is half the pa- ^-""' "\ — '~^y^ 

rallelogram a b c d. The area \ y^ ! \ 

of a triangle, therefore, will be \ ^,y^ | \ 

half the product of the base a b, N^l ! \ 

by the perpendicular c e. If the a e b 

perpendicular should fall without the triangle it will be the 
same. 

To find the area of any irregular figure, divide it into tri- 
angles. 

20 • 
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To find the area of a circle, multiply half the diameter bj 
half the circumference. Or multiply half the diameter into 
itself, and then multiply it by 3.1415926. 

To find the solid contents of a round stick of timber, find 
the area of one end, and multiply it by the length. 

If a round or a square stick tapers to a point, it contains 
just ^ as much as if it were all the way of the same size 
as at the Iturgest end. If the stick tapers but does not come 
to a point, it is easy to find when it would come to a point, 
and what it would then contain, and then to find the contents 
of the part supposed to be added, and take it away from the 
whole. 

183. What is the area of a parallelogram, of which one side 
is 13 feet, and the perpendicular 7 feet ? 

Ans.Ol square feet. 

184. How much land is in a triangular field, of wfiieh one 
side is 28 rods, and the distance from the angle opposite that 
side to that side, 15 rods ? 

Ans. 210 sq. rods^ or 1 acre and 56 rods, 

185. How many square inches in a circle, the diameter 
10 inches ? Ans, 78.54 -^ in. 

186. How many solid feet in a round stick of timber 10 
inches in diameter and 17 feet long ? 

Ans. 9.272 +//. 

187. How many cubic feet of water will a round cistern 
hold which is 3 ft. in diameter at the. bottom, 4 ft. at top, and 
5 ft. high ? Ans. 48.433 /^ 



Geographical and Astronomiicai Questions. 

188. The diameter of the earth is 7911.73 miles ; what is 
its circumference ? 

189. The earth turns round once in 24 hours ; how far 
are the inhabitants at the equator carried each hour by this 
motion ? 

190. The circumference of the earth is divided into S60 
degrees ; how many miles in a degree ? 

191. How many degrees does the earth turn in 1 hoar 1 
19^. How many minutes of ^ debtee does the earth turn 

In 1 minute of time 1 
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193. What is the difference in the time of two places 
whose difference of longitude is 23° 43' ? 

194. The longitude of Boston is 71° 4' W. of Greenwich, 
England. What is the time at Greenwich when it is 11 h. 
43 min. morn, at Boston ? 

195. The long, of Philadelphia is 75o 09' W., that of 
Rome 12^ 29' E. What is the time at Philadelphia, when 
at Rome it is 6 h. 27 min. even. ? 

196. The earlh moves round the sun in 1 year, in an 
orbit nearly circular. Its distance from the sun is about 
95,000,000 of miles ; what distance does the earth move 
every hour 1 

197. The lat. of Turk's Idand is21<> 39' N. and the long. 
is about the same as that of Boston. The lat. of Boston is 
42* 23' N. How many miles apart are they ? 

198. The mouth of the Columbia river is about 125 • W. 
long., and Montreal is about 73^ W. long., they are in about 
the same lat. A degree of longitude in that latitude is about 
48.3 miles. How many miles are they apart, measuring co 
a parallel of latitude ? ^ 



Examples in Ezchange. 

It is not neceasary to give rules for exchange. There are 
books which explain the relative value of foreign and Ameri- 
can coin, weights, and measures. The one may be exchang- 
ed' to the other by multiplication or division. 

199. What is the value of 13.£. 14s. 8d. English or ster- 
ling money, in Federal money 1 

It will he most convenient to reduce the shillings and 
pence to the decimal of a pound. For the value, see the ta- 
ble. 

200. What is the value of $153.78 in sterling money ? 

201. What is the value of 853 francs, 50 centimes, iu 
Federal money 1 

202. What is the value of $2^7.42, in French money ? 

203. What is the value of 523 Dutch gelders or florins, 
at 40 cents each, in Federal money ? 

204. What is the value of $98.59 in Putch gelders. 

205. What is the |;aluje of 387 ducats of Naples, at $777J 
each, in Federal moiiey 1 
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Tables of Cain, Weights, and Measures. 

Denominations of Federal money as determined by an Act 
of Congress, Aug. 8, 1786. 

10 mills make 1 cent marked c. 

10 oents 1 dime d. 

10 dimes 1 dollar $ 

10 dollars 1 Eagle E. 

The coins of Federal money are two of gold» four of sil- 
ver, and two of copper. The gold coins are an eagle and 
half-eagle ; the silver, a dollar, half-dollar, double-dime, and 
dime ; the copper, a cent and half-cent. The standard gold 
and silver is eleven parts fine, and one part alloy. The 
weight of fine gold in the eagle is 246.268 grains ; of fine 
silver in the dollar, 375.64 grains ; of copper in 100 cents 
2^ lbs. avoirdupois.* 

ENGLISH MONEY. 

4 farthings make 1 penny d. value in U. S. $0,019 

12 pence 1 shilling s. .228 

20 shillings 1 pound £. 4.4444 

21 shillings 1 guinea 4.6724 

FRENCH MONEf. 

100 centimes make 1 franc, value $.1875. 

TROY WEIGHT. 

24 grains (gr.) make 1 penny-weight dwt. 
20 dwt. 1 ounce oz. 

12 oz. 1 pound lb. 

By this weight are weighed jewels, gold, silver, ooTOt 
bread, and liquors. 

APOTHECARIES* WEIGHT. 

20 grains (gr.) make 1 scruple sc. 

3 sc. 1 dram dr. or 5 

8 dr. . 1 ounce oz. or S 

12 oz. 1 lb. 

* The above are the coins which were at first contemplated, but tfao 
double-dime has never been coined. Twenty-fivc-cent piccca and 
half-dimes have been coined. 
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Apothecaries use this weight in compounding their medi- 
cines ; but they buy and sell their drugs by Avoirdupois 
weight. AfKDthecaries' is the same as Troy^ having only some 
different divisions. 



AVOIRDUPOIS WEIGHT. 

» 

16 drams (dr.) make 1 ounce oz. 

16 oz. 1 pound lb. 

28 lbs. 1 quarter qr. 

4 qrs. 1 hundred-weight cwt. 

20 cwt. 1 ton T. 

By this weight are weighed all things of a coarse and 
drossy nature ; such as butter, cheese, flesh, grocery wares, 
and all metals except gold and silver. 

liKY MEASURE. 

* 2 pints (pt.) make 1 quart qt. 

8 qts. 1 peck pk. 

4 pks. 1 bushel bu. 

8 bu. 1 quarter qr. 

The diameter of a Winchester bushel is 18^ inches, and 
its depth 8 inches. — -And one gallon by dry measure con- 
tains 268$ cubic inches. 

. By this measure salt, lead ore, oysters, corn, and other dry 
goods are measured. 

ALB OR BEER MEASURE* 

2 pints (pt.) make 1 quart qt. 

4 qts. 1 gallon gal. 

8 gals. 1 %rkiii of ale flr. 

9 gals. 1 firkin of beer fir- 
:2 fir. 1 kilderkin kil. 

2 kil. 1 barrel bar. 

3 kil. 1 hogshead hhd. 
3 bar. 1 butt butt. 

The ale gallon contains 282 cubic inches. In London 
the ale firkin contains 8 gallons, ttod the beer firkin 9 ; other 
measures being in the same proportion. 
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WINE MEASURE. 


^ 


2 pints (pt.) make 1 quart 
4 qts 1 gallon 
42 gals. 1 tierce 


qt 

gal- 
tier. 


63 gals. 


1 hogshead 


hhd. 


84 gals. 
2 hhds. 


1 puncheon 
1 pipe or butt 


pun. 
p. orb. 


2 pipes 
18 gals. 


1 tun 
1 runlet 


T. 

run. 


31-J gallons 1 barrel 
The wine gallon contains 231 cubic inches 


bar. 


By this measure brandy, spirits, perry, cider, mead, yine- 
gar, and oil are measured. 




CLOTH MEASURE. 




2} inches make 1 nail 


nl. 


4 nls. 
4 qrs. 
3 qrs. 


1 quarter 

1 yard 

1 ell Flemish 


qr. 

yd. 
EUFl. 


5 qrs. 
5 qrs. 


i ell English 

1 aune or ell French. 


EllEng. 


The French aune is 42 inches. 






LONG MEASURE. 




3 barley corns make 1 inch 


in. 


12 in. 


1 foot 


ft. 


3 ft. 
5|- yds. 
40 poles 
8 fur. 


1 yard 

1 pole or rod 
1 furlong 
1 mile 


yd. 
pole 
fur. 
ml. 


3 mis. 


1 league 


]. 



60 geographical miles, or 
69|^ statute miles 1 degree nearly, deg. or * 

860 degrees the circumference of the earth. 

Also, 4 inches make 1 hand 

5 feet 1 geometrical pace 

6 feet 1 fathom 
6 points 1 line 

12 lines 1 inch 



^ 
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SQUARE MEASURE. 



144 inches make 1 foot 


ft 


9 ft 


1 yard 


yd. 


30^ yds. or > 
272ift. i 


1 pole, rod, i 


or perch. 


40 poles 


1 rood. 




4 roods 


1 acre. 




CUBIC 


OR SOLID MEASURE. 


1728 inches make 




1 foot ft. 


27 feet 




1 yard. 


40 feet of round timber, or 
50 feet of hewn timber 


1 ton or load. 


128 solid feet 




1 cord of wood. 




TIBSE. 


#• 


60 seconds make 




1 minute m. 


60 minutes 




1 hour h. 


24 hours 




1 day d. 


7 days 




1 week w. 


4 weeks 




* 1 month 


13 months, 1 day, 
or 365 days, ' 


and 6 hours ) 
6 hours ( 


1 Julian year Y 


12 calendar months 


1 year. 



The true length of the solar year is 365 days, 5 hours, 48 
mio. 57 seconds. . 



I 



Re/lections on Mathematical Reasoning. 



If the learner has studied * \e preceding pages attentively, 
he has had some practice in mathematical reasoning. It 
may now be pleasant, as well as useful, to give some atten- 
tion to the principles of it. 

By attending to the objects around us, we observe two 
properties by which they are capable of being increased pr 
diminished, viz. in number and extent. 
* Whatever is susceptible of increase and diminution is the 
object of mathematics. 

Arithmetic is the science of numbers. 

All individual or single things arc naturally subjects of 
number. Extent of all kinds is also made a subject of num- 
ber, though at first view it would seem to have no connexion 
with it. But to apply number to extent, it is necessary to 
have recourse to artificial units. If we wish to compare 
two distances, we cannot form any correct idea of their 
relative extent, until we fix upon some length with which 
we are familiar as a measure. This measure we call one 
or a unit. We then compare the lengths, by finding how 
many times this measure is contained in them. By this 
means length becomes an object of number. We use dif- 
ferent units for different purposes. For some we use the 
inch, for others the foot, the yard, the rod, the mile, &c. 

In the same manner we have artificial units for surfaces, 
for solids, for liquids, for weights, for time, &c. And in all 
there are different units for different purposes. 

When a measure is assumed as a unit, all smaller mea- 
sures are fractions of it. If the foot is taken for the unit, 
inches are fractions. If the rod is the unit, yards, feet, and 
inches are fractions, and the smaller, b^ing fractions of the 
larger, are fractions effractions. It may be remarked, that 
all parts are properly units of a lower order. As we say sin- 
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gle things are units, so when they are cut into parts, these 
parts are single things, and consequently units, and they are 
numbered as such. When a thing is divided into eight equal 
parts, for example, the parts are numbered, one, two, three, 
&C. As we put together several units and make a collec 
tion which is called a unit of a higher order, so any single 
thing may be considered as a collection of parts, and these 
parts will be units of a lower order. The unit may be con- 
sidered as a collection of tenths, the tenths as a collection of 
hundredths, d&c. ^ * 

The first knowledge we have of numbers and their uses is 
derived from external objects ; and in all their practical uses 
they are applied to external objects. In this form they are 
called concrete numbers. Three horses, five feet, seven dol-* 
lars, &c. are concrete numbers. 

When we become familiar with numbers, we are able to 
think of them and reason upon them without reference to 
any particular object, as three, five, seven, four times three 
are twelve, &c. These are called cAstract numbers. 

Though all arithmetic operations are actually performed 
on abstract numbers, yet it is generally much easier to reason 
upon concrete numbers, because a reference to sensible ob- 
jects shows at once the purpose to be obtained, and at the 
same time, suggests the means to arrive at it, and shows also 
how the result is to be interpreted. 

Success in reasoning depends very much upon the perfec- 
tions of the language which is applied to the subject, and 
also upon the choice of the words which are to be used. 
The choice of words again depends chiefly on the knowledge 
of their true import. There is no subject on which the lan- 
guage is so perfect as that of mathematics. Yet even in this 
tlfere is great danger of being led into errors and difficulties, 
for wint of a perfect knowledge of the import of its terms. 
There is not much danger in reasoning on concrete num- 
bers ; but in abstract numbers persons pretty well skilled in 
mathematics, are sometimes led into a perfect paradox, and 
cannot discover the cause of it, when perhaps a single word 
would remove the whole difficulty. This usually happens in 
reasoning from general principles, or in deriving particular 
consequences from them. The reason is, the general prin- 
ciples are but partially understood. This is to be attributed 
chiefly to the manner in which mathematics are treated in 
most elementary books, where one general principle is built 

21 
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upon another, without bringing into view the particuhirs on 
which they are actually founded. 

There are several different forms in which subtraction 
may appear, as may be seen by referring to Art. VIII. In 
order to employ the word subtraction in general reasoning, 
either of the operations ought readily to bring this word to 
mind, and the word ought to suggest either of the operations. 

The word division would naturally suggest but one pur- 
pose, that is, to divide a number into parts ; but it is applied 
to anotner purpose, which apparently has no immediate con- 
nexion with it, viz. to discover how many times one number 
IS contained in another. In fractions the terms multiplica- 
tion and.division are applied to operations, which neither of 
the terms would naturally suggest. The^process of multiply- 
ing a whole number by a fraction (Art. XVI.) is so differ- 
ent from what is called multiplication of whole numbers, 
that it requires a course of reasoning to show the connexion, 
and much practice, to render the term familiar to this opera- 
tion. These remarks apply to many other instances, but 
they apply with much greater force to the division of whole 
numbers by fractions. Arts. XXIII. and XXIV. are in 
stances of this. It is difficult to conceive that either of 
these, and more especially the latter, is any thing like divi- 
sion ; and it is still more difficult to conceive that the opera- 
tions in these two articles come under the saihe name. When 
a person learns division of whole numbers by fractions from 
general principles, where neither of these operations is 
brought into view, it is easy to conceive how very imperfect 
his idea of it will be. The truth is, (and I have seen nu- 
merous instances of it,) that if he happens to meet with a 
practical case like those in the articles mentioned above, any 
other term in the world would be as likely to occur to him 
as division. In an abstract example the difficulty would be 
very much increased. 

The above observations suggest one practical result, 
which will apply to mathematics generally, and it will be 
found to apply with equal force to every other subject. In 
adopting any general term or expression, we should be. care- 
ful to examine it in as many ways as possible. Secondly, 
we should be careful not co use it in any sense in which we 
have not examined it. Thirdly, if we find any difficulty in 
using it in a case where we are sure it ought to apply, it is 
an indication that we do not fully understand it in that 
seusOf and that it requu^s ^oxlVv^t en^^mm^tiou. 
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I shall give a few instances of errors and difficulties into 
which persons, not sufficiently acquainted with the pnuci- 
pies, sometimes fall. 

Suppose a person has obtained a knowledge of the rule 
of division by a course of abstract reasoning, and that the 
only definite idea that he attaches to it is, that it is the oppo- 
site of multiplication, or that it is used to divide a number 
into parts. Let him pursue his arithmetic in this way, and 
learn to divide a whole number by a fraction. He will be 
astonished to find a quotient larger than the dividend ; and 
if the divisor be a decimal, his astonishment will be still 
greater, because the reason is not so obvious. Lgt Jiim di- 
vide 40 by ^ according to the rule, and be will find a quo- 
tient 90. Or let him divide 45 by .03 and he will find a 
quotient 1500. This seems a perfect paradox, and he will 
be quite unable to account for it. Now if he had the idea 
intimately joined with the term division, that the quotient 
shows how many times the divisor is contained in the divi- 
dend ; and also a proper idea of a fraction, that it is less 
than oncj instead of saying, divide 40 by J, or 45 by .03, he 
would say, how many times is -^ contained in 40, or .03 in 
45 ; and all the difficulty would vanish. 

Innumerable instances occur, which show the importance 
of a single idea attached to a general term, which the term 
itself would not readily bring to mind, but which a single 
word is often sufficient to recal. The most important acces- 
sory ideas to be attached to the term division are, that the 
quotient shows how many times the divisor is contained in 
the dividend ; and that it is the reverse of multiplication. 
Those for subtraction a/e that it shows the difference of the 
two numbers ; and that it is the reverse of addition. 

Sometimes, it is asked if dollars and pounds, or gallons 
be multiplied together, what will they produce ? If dollars 
be divided by dollars, what will they produce ? If dollars 
be divided by bushels, what will they produce ? &c. 

It is observed, in square measure, that the length multi 
plied by the breadth gives the number of square feet in any 
rectangular surface. It is sometimes asked, if dollars be 
multiplied by dollars, what will be produced ? If 5s. 3d. be 
multiplied by 3s. 8d., what will be the result 1 

It is observed in fractions, that tenths divided by tenths, 
hundredths by hundredths, &c. produce units ; from this 
some have concluded, that a cent divided by a cent, or a 
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mi]] by a mi]], would produce a dollar, and though they are 
aware of the absurdity, cannot tell how to avoid the conclu- 
sion. 

The above difficulties arise chiefly from not making a 
proper distinction between abstract and concrete numbers. 
Not one of these cases can ever occur in the manner here 
proposed. They are imperfect examples. When a perfect 
example is proposed, which involves one of the above cases, 
the difficulty is^ entirely removed. 

It is not proper to speak of * dollars being multiplied or 
divided by dollars or gallons. 

At 5 dollars per barrel, what cost 3 barrels of flour 1 

Instead of saying that 5 dollars is to be multiplied by 3 
barrels, say 3 barrels will cost three times as much as 1 bar- 
rel, that is three times 5 dpllars. 

If 1 dollar will buy 7 lbs. of raisins, how many pounds 
may be bought for 4 dollars ? 

Say 4 dollars will buy 4 times as many pounds as I dol- 
lar. In these two examples there is no doubt what the an- 
swer should be. In one it is dollars, and in the other it is 
pounds. 

In a piece of cloth 5 feet long and 3 feet wide, how many 
square feet ? 

If it were 5 feet long and 1 foot wide, it would contain 5 
square feet, but being 3 feet wide it will contain three times 
as many, or three times 5 feet. 

In a certain town a tax was laid of 1 dollar upon every 
$150 ; how much did a rhan possess whose tax was 3 dol- 
lars 1 

It is evident that he possessed three times $150. 

At 1 cent each, how many apples may be l)ought for 1 
cent 1 , 

Here the divisor is I cent and the dividend is 1 cent, and 
the result is an apple instead of a dollar. 

How many gallons of wine at 2 dollars per gal., may be 
boucrht for 6 dollars 1 

As many times as 2 dollars are contained in 6 dollars, so 
many gallons may be bought. 

The truth is, the numbers are always used as abstract 
numbers,' but a reference to particular objects is kept in 
view, and the nature of the question will always show to 
what the result must be applied. 

It may however be established as a general principle, tl»al 
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the multiplier and multiplicand are never applied to the 
same object, and in precisely the same way ; and the pro- 
duct will be applied to the object which is mentioned in one 
denomination, as being the value of a unit in the other. 

In division there are two numbers given to find a third, 
two of which will always be of the same denomination, and 
the other different, or differently applied. 

If the divisor and dividend are of the same denomination 
and applied in the same way, the question is, to find how 
many times the one is contained in the other, and the quo- 
tient will be applied differently. 

If the divisor and the dividend are of different denomina- 
tions, or differently applied to the same denomination, the 
question is to divide the dividend into parts, and the quo- 
tient will be applied in the same manner as the dividend. 

When any difficulty occurs in solvfag a question, it is best 
to supply very small numbers, and solve it first with them, 
and then with the numbers given. If the question is in an 
abstract form, endeavour to form a practical one, which shall 
require the same operation, and the difficulty is generally 
very much diminished. 

In all cases reason from many to one, or from a part to 
one ; and then from one to many or to a part. If several 
parts be given, always reason from them to one part, and 
then to many parts, or to the whole. ' 
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Colburn's First Lessons, or. Intellectual Arithmetic. 

The merits of this little work are so well known, and 
so highly appreciated in Boston and its vicinity,- that 
any recommendation of it is unnecessary, except to 
those parents and teachers in the country, to whom it 
has not been introduced. To such it may be interest- 
ing and important to be informed, that the system of 
which this work gives the elementary principles, is found- 
ed on this simple maxim ; that, children should be instruct- 
ed in every science, just so fast as they can understand it. 
[n Conformity with this prmciple, the book commences 
with examples so simple, that they can be perfectly 
comprehended and performed mentally by children of 
four or five years of age ; having performed these, the 
scholar will be enabled to answer the more difficult ques« 
tions which foUoWi He will find, at every stage of his 
progress, that what he has already done 'has perfectly 
prepared him for what is at present required. This 
will encourage him to proceed, and will aflford him a 
satisfaction in his study, which can never be enjoyed 
while performing the merely mechanical operation of 
ciphering according to artificial rules. 

Thid method entirely supersedes the necessity of any 
rules, and the book contains none. The scholar learns 
to reason correctly respecting all combinations of num- 
bers ; and if he reasons correctly, he must obtain the 
desired result. The scholar who can be made to im- 
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derstand how a sum should be done, needs neither book 
nor instructer to dictate how it must be done, 

This admirable elementary Arithmetic introduces the 
scholar at once to tJiat simple, practical system, which 
accords with the natural operations of the human mind. 
All tliat is learned in this way is precisely what will 
be found essential in transacting the ordinary business 
of life, and it prepares the way, in the best possible 
manner, for the more abstruse investigations which be- 
long to maturer age. Children of five or six years of 
age will be able to make considerable progress in the 
science of numbers by pursuing this simple method of 
studying it ; and it will uniformly be found that this is 
one of the most useful and interesting sciences upon 
which their minds can be occupied. By using this work 
children may be farther advanced at the age of nine 
or ten, than they can be at the age of fourteen or fifteen 
by the conmion method. * Those who have used it, and 
are regarded as competent judges, have uniformly de- 
cided that more can be learned from it in one year, than 
can be acquired in tWo years fi-om any other treatise 
ever published in America. Those who regard econo- 
my in time and money, cannot fail of holding a work 
in high estimation which will afford these important 
advantages. 

Colburn's First Lessons are accompanied with such 
instructions as to the proper mode of using them, as 
will relieve parents and teachers from any embarrass- 
ment. The sale of the work has been so extensive, that 
the publishers have been enabled so to reduce its price, 
that it is, at once, the cheapest and the best Arithmetic 
in tlie country. 



Colhurn^s Sequel. 

This work consists of two parts, in the first of which 
the author has given a great variety of questions, ar- 
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ranged according to the method pursued in the First 
Lessons ; the second part consists of a few questions^ 
with the solution of them, and such copious illustrations 
of the principles involved in the examples in the first part 
of the work, that the whole is rendered perfectly intel- 
ligible. The two parts are designed to be studied to- 
gether. The answers to the questions in the first part 
are given in a Key, which is published separately for 
the use of instructers. If the scholar find any sum 
difiicult, he must turn to the principles and illustrations, 
given in the second part, and these will fiirnish all th^ 
assistance that is needed. 

The design of this arrangement is to make the scho 
lar understand his subject thoroughly, instead of per 
forming his sums by rule. 

The First Lessons contain only examples of num- 
bers so small, that they can be solved without the use of 
a slate. The Sequel commences with small and simple 
combinations, and proceeds gradually to the more exten 
sive and varied, and the scholar will yarely have occa- 
sion for a principle in arithmetic, which is not folly 
illustrated in this work. 



Colburn^s Introduction to Algebra. 

Those who are competent to decide on the merits 
of this work, consider it equal, at least, to either of the 
others composed by the same author. 

The publishers cannot desire that it should have a 
higher commendation. The science of Algebra is so 
much simplified, that children may proceed with ease 
and advantage to the study of it, as soon as they have 
finished the preceding treatises on arithmetic. The 
same method is pursued in this as in the author's other 
works ; every thing is made plain as he proceeds with 
his subject. 

The uses which are perfotmeA \ji>j >Xv\a ^\ewLft^ cive 
it a high claim to more genexa\ B.\\fcwt\oTi. ^e^ ^\^^ 
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more aostract mathematical investigations can be con- 
ducted without it ; and a great proportion of those, for 
which arithmetic is used, would be performed with 
much greater facility and accuracy by an algebraic 
process. 

The study of Algebra is singularly adapted to disci- 
pline the mind, and give it direct and simple modes of 
recsoning, and it is universally regarded as one of the 
most pleasing studies in which the mind can be en- 
gaged. 

The Author's Preface, 

The first object of the author of the following trea- 
tise has been to make the transition from arithmetic 
to algebra as gradual as possible. The book, there- 
fore, commences with practical questions in simple equa- 
tions, such as the learner might readily solve with- 
out the aid of algebra. This requires the explanation 
of only the signs plus and minus, the mode of express- 
ing multiplication and division, and the sign of equal- 
ity ; together with the use of a letter to express ihe un- 
known quantity. These may be understood by any one 
who has a tolerable knowledge of arithmetic. All of 
them, except the use of the letter, have been explained 
in arithmetic. To reduce such an equation, requires 
only the application of the ordinary rules of arithmetic ; 
and these are applied so simply, that scarcely any one 
can mistake them, if left entirely to himself. One or 
two questions are solved first with little explanation in 
order to give the learner an idea of what is wanted, and 
he is then left to solve several by himself. 

The most simple combinations are given first, then 
those which are more difficult. The learner is expected 
to derive most of his knowledge by solving the exam- 
ples himself; therefore care has been taken to make 
the explanations as few and as brief as is consistent with 
giving an idea of what is required. 

In order to study this work to advantage^ the l<e.^t\sftx 
^ould solve every quesUon m coxvt^e, ^lA^^ >X oK^^'f^* 
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tcaUy. If he finds a question which he can solve as easi- 
ly without the aid of algebra as with it, he may be as- 
sured, this is what the authpr expected. If he first 
solves a question, which involves no difficulty, he will 
understand perfectly what he is about, and he will there- 
by be enabled to encounter those which are difficult. 

When the learner is directed to turn back and do in 
a new way, something he has done before, let him not 
fail to do it, for it will be necessary ta his future pro- 
gress 5 and it will be much better to trace the new prin- 
ciple in what he has done before than to have a new 
example for it. 

The author has heard it objected to his arithmetics 
by some, that they are too easy. Perhaps the same ob- 
jection will be made to this treatise on algebra. But 
in both cases, if they are too easy, it is the fault of the 
subject, and not of the book. For in the First Lessons, 
th^re is no Explanation ; and in the Sequel there is 
probably less than in any other books, which explain at 
all. As easy however as they are, the author believes 
that whoever undertakes to teach them, Will find the 
intellects of his, scholars more exercised in studying 
them, than in studying the most difficult treatise he can 
put into their hands. 
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The AMERICAN FIRST CLASS BOOK, or Exercises in Read- 
ing[ and Recitations, selected principally from Modern Authors of Great 
Britain and America, and designed for the use of the highest Class in pub- 
lic and private Schools. By John Pierpont, Minister of Hollis street 
Church, Boston. Author of Airs of Palestine, &c. Price ^1,00. 

Extract from the Preface. 
This Book has been compiled with a special reference to the Public Reading and 
Grammar Schools of this Citj. It is the result of an attempt to supply the want, 
which has long been a subject of complaint among those whom the citizens of 
Boston have charged with the general superintendence of their public schools, as 
well as with those who are appointed to the immediate instruction of them ; of a 
Book of Exercises in Reading and Speaking, better adapted than any English con>- 

J>i]ation that has yet appeared, to the state of societjr as it is in this country, and 
ess obnoxious to complaint, on the ground of its national or political character, 
than it is reasonable to expect that any English compilation would be, among a 
people whose manners, opinions, literary institutions, and civil government, are so 
strictfy republican as our own. 

Ea^ractfrom the Records of the School Committee^ Boston. 
At a meetin* of the School Committee, held July 18, 1833, it was ordered, that 
the American First Glass Book be heroaifler used in the public reading schools 
instead of Scott's liossons, \ 

Attest, WILLIAM WELLS, Secretary. 

The ** American First Class Book'' which has been favourably known to the 
public for several years, was intended, as its name imports, for the most advsQCfd 
classes of the highest Schools, in which readina forof)s a part of the course of in- 
struction. The extensive and increasing circulation, which that valuable selectioa 
has received and is receiving, and the success with which the use of it has been 
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attended, are gufficient indications that such a book was needed, and that the 
Author has made a judicious selection and arrangement of exercises.,^ — Jimerican 
Journal of Education. 

The AMERICAN SPEAKER, or Exercises in Rhetoiick, being 
a new and copious selection of Speeches. Dialogues, and Poetry, from the 
best American and English sources, suitable for Recitation: Price ^1,25. 

The obvious want of interesting and modern extracts for the use of schools in 
which Rhetorick is taught, has produced the present compilation. Althoush sev- 
eral old and approved pieces are retained, it may be said vrith truth that this is a 
nero selection, embodying the best of what has heretofbre been published and much 
which lias never before appQBired in any school lv)ok. Tt^e uien^s of eloquence 
will be gratified to possess so many brilliant e|:tract8 in so small a compass, and 
the America» patriot will be glaid of an oppoftoaky to o«aapare %be eloquenee ei 
his countrymen with that of the mother country. — Preface. 

This Compilation, of which ^r. Fowla ifS osljr ih^ editor, contains a better se- 
lection of modern pieces, and^partioulaiJy diaiojfuta Xh&n any 8imila,r book extant. 
The American Journal of Education, whose editor is a distinguished Rhetorician, 
says, " The American Spea]|«r if a t^Qot^ wl)i«h we are glad t« epo/, H ^da ntupJi 
that is new and interesting to the previous stock, and all the pieces possess that 
vivacity of character, whicb is a grieat poqit iji producing i^n^mated delivery — ^the 
very soul of good speaking.'' 

EASY LESSONS in GEOQRAPHy apd HISTORY, by 4^8- 
iion and Answer, designed fqr the ^t^ of the yoMOger classes is the iiew 
England Schools. Second edition, revised and improved ; to which are 
prefixed. The Elements of Linear Drawing. By Joseph Allek, 
Minister of Norlhborough, Mass. Price 12^ cents. 

This i^one of the happiest attempts for the improvement of primary education 
that has fallen un^er our notice. The arrangement of the materials is exceedingly 
judicious ; being managed so as to lead the youn? mind gradually through a natur- 
al and easy and interesting succession of thought in which the elements of Geo* 
graphy and national history are very finely combined. No mechanical process of 
memory is employed ; all is rendered intelligible and familiar, and at the same tioM 
equally instructive and pleasing. Primary education has been very deficient hith- 
erto in aids such as this. We would earnestly entreat the attention of School 
Committees to this practical and useful work. Vastly more may be done with young 
children, than merely teaching them to spell and read : and books such as this, in 
the hands of attentive teachers, might bfi.rendered as much a matter of recreation 
as of study ; whilst a large portion of time now mispent would be redeemed for the. 
invaluable purposes of early improvement. — Hpurndl of Education, Vol. IT. JVo. 7. 

GREEK GRAMMAR, for the use of School^i, from the German 
of Philip Buttmann, edited by Edward Everett. Second edition. 
Price 52,00. 

The deficiency of the Greek Grammars in use in this country, has been generallr 
felt and loudly complained of. Under these circumstances the translator (Prof. E. 
Evsrstt) was led to prepare a translation of the most approved of the Greek 
Grammars in use in Germany. It is well known that the Germans have paid a 
greater attention to philological pursuits than any other people. As a philosophi- 
cal and practical grammarian. Prof. Buttmann, of the University of Berlin, is al- 
lowed by his countrymen to hold th^ first rank. He published three Greek Gram- 
mars, of which the smallest is here presented to the American scholar in a transla- 
tion. It passed through many editions in Germany in a short time ; and the rapid 
sale of the first edition of the translation, proves that the merits of the work and 
the value of the author's labors, are well ap{)reciated in this country. 

GREEK GRAMMAR, principally abridged from that of Butt- 
mann, for the use of Schools. Price 62^ cents. 

Preface. 
The superiority of Buttmann's Greek Grammar over any other is acknowledged ; 
but it appears to many instructers, whose j'ud.gment deserves the highest respect, 
that the work presupposes in those who arc to make use of it more maturity of 
mind, than is to be expected of beginners. A desire has, therefore, been repeatedly 
expressed, that a small Grammar, in accordance with Buttmann, inight be pre- 
pared for those entering on the study of the Greek language. Such a grammar ii 
now offered to the practical ti^acher* 



Published iy HUliard, Gray, 8^ Co. 3 

Thia abridgment !■ desigaed to contain only the accidence and first principle! 
of the language. AU matter that is not of immediate, importance and utility has 
been rejected } and it has uniformly been endeavoured to unite simplicity in the 
arrangement with clearness and conciseness in the expressions. In preparing the 
work, the best school grammars of the Germans and the EngKsh have been care- 
fully consulted on every pointy and the judgment of the editor in what is retained 
and what is omitted has been directed by a comparison of the best materials. 
Particular assistance in these respects has been derived from the smaller granunar 
of Thiersch. 

The practical instructor bat here in a small compass all that is essential to be 
taught in preparing a pupil for any of our colleges. 

The FRENCH PHRASE BOOK, or Key to French Conversa- 
tion. Coataining the diief Idioms oflbe French Language. By M. L'Abb£ 
Bossu/r. Price 37^ cents. 

The Editor feels no hesitation in asserting that after students have perfected 
themselves in the contents, even of this small Tract, they will have.no difficulty in 
reading any French book, as far as depends on the peculiar idiom or construction 
of the language. By learning these familiar and idiomatic phrases, the young 
English scholar will acquire the French language and idiom exactly in the same 
manner as it is acquired by a native — ^by practice and example and not by rule. 
Rules are not to be ilespised; but they are rather adapted to perfect than to 
initiate. 

An INTbODUCTION to ANCIENT and MODERN GEOGRA- 
PHY, to which are added Rules for Projecting Maps, and the Use of Globes. 
Accompanied with an Ancient and Modern Atlas. By J. A. Cuhmings. 
Tenth edition, revised and improved. Price of Geography, 62^ cents. 
Price of Modern Atlas, 75 cents. Price of Ancient Atlas, 87ji cents. 

The very liberal patronage which has been ^iven to this work in its original 
form, has imposed on the proprietors an obli|^ation to improve it as much as pos- 
sible. It is confidently believed that the public will be satisfied that this obligation 
has been faithfully fulfilled in the present edition. The work is considerably re- 
duced in size, by excluding snclb tables and abstract statements as are uninterest- 
ing and unimportant in an elementary treatise ; but it contalbs more than the pre- 
ceding editions of such matter as is useful to children. 

In Cummings^ 6eo|rraphy Improved, the questions are placed at the end of the 
several chapters. This is more convenient for the scholar than the former ar- 
rangement. Instead of adding a pronouncing vocabulary at the end of the hook| 
most of the difficult names have their true pronunciation given where they occur; 
this will be found a very valuable improvement, and it is peculiar to this Ge- 
ography. 

A great number of cuts, very neatly engraved, ornament the work, and tend to 
illustrate the subjects, and render them interesting. 

The simplicity of style and interesting manner of description, by which this 
work is charnoterized, have enabled it to sustain a high rank, and secured it a verf 
extensive circulation. It is not to be forgotten that the public are indebted to Mr. 
Cummings for the general system of instruction in this science which now pre- 
vails, and which has been found so useful. The editor of the present edition has ' 
endeavored to retain the peculiar excellences of the original work; to correct its 
errors ; and to make such improvements as will render it worthy of a still more 
extensive patronage. A great part of the work has been newly written; and it is 
interspersed with such instructions to scholars and teachers, as will faciliftate the 
study, of it, and render it permanently useful. 

The ATLAS for the Improved Edition is newly engraved, contains a chart 
showing the comparative height of the principal Mountains, and of the compara- 
tive length of the principal Rivers in the world, and is intended to be as perfect aa 
a work of the kind can be saade. 

CUMMINGS' PRONOUNCING SPELLING BOOK. Price 
25 cents. 

^ The extensive sale of this work, and the numerous testimonies of instructors and 
literary gentlemen, are sufficient proof of the excellence of its plan and execution. 
Indeed, those who consider the importance of teaching their children the correct 
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Eronanciation of the English langaage, while they are learning to read it, cannot 
ut highly appreciate the plan of this Snelling Book. How frequently do we find 
that the errors in pronunciation, into wnich persons are alloweid to fall in tlieir 
childhood, continue to be repeated through life. It is certainly much easier for a 
child to acquire a correct pronunciation, than for an adult to reform a bad one. 

In using Cummings' Spelling Book it requires but little pains to render the child 
able to determine the precise sound of every letter, and to make it more natural 
and easy for him to proi^unce the words correctW than incorrectly. A little em- 
barrassment is experienced at first, from the small letters which are used to desig- 
nate the sounds of the others, but this is readily overcome, and the scholar is then 
possessed of a system which will enable him to pronounce all the words in his 
book correctly, and the instructer is saved the labor and frequent interruption 
which are suffered by the necessity of pronouncing words for the scholar. 

In this edition a selection of very interesting reading lessons has been added, 
making it, it is believed, altogether the best Spelling Book in use. 

CUMMINGS* FIRST LESSONS IN GEOGRAPHY and As- 
tronomv. Price 25 cents. 

It is hardly necessary to say any thing in commendation of a woric which is so 
extensively known, and so generally esteemed. 

The public are not, however, sufficiently aware of the ease and advantage with 
which such simple lessons, in these important sciences, may be learned by small 
children. The time which is nearly wasted in the study of Grammar, if employed 
in acquiring the elements of more exact sciences, would give the scholar not onW a 
taste for tfapm, but important information. Geography is so simple a science, that 
children of six or seven years of age may begin to understand it ; and when a few 
of its elements are acquired, something may also be profitably taught them of the 
worlds around us. 

Cummings' First Lessons is known to be far preferable to any other work in use, 
for introducing these subjects to the minds of children. The proprietors have 
taken great pains to render the work correct, and deserving of a still more exten- 
sive patronage. 

The NEW TESTAMENT of our Lord and Saviour Jesus Christ, 
with an Introduction giving an account of Jewish and other sects; with 
Notes illustrating obscure passages, and explainin^^ obsolete words and 
phrases ; for the use of Schools, Academies, jlnd Private Families. By J. 
A. Cummings, Ai^or of Ancient and Modern Geo^grapby. Second edi- 
tion. Revised and greatly improved. Stereotype edition. Price 75 cents. 

CUMMINGS' QUESTIONS on the New Testament, for Sabbath 
Exercises in Schools and Academies^ with four Maps of the countries through - 
which our Saviour and bis Apostles travelled. Price d7J cents. 

COLBURN'S FIRST LESSONS, or InteUectual Arithmetic, 
upon the Inductive Method of Instruction.. By Warren Colbvrn. A. M. 
Stereotype Edition. Price of Boolt 37^ cents. Price of Plates 12^ cents. 

The merits of this little work are so well known, and so highly appreciated in 
Boston and its vicinity, that any recommendation of it is unnecessary, except to 
those parents and teachers in the country, \o whom it has not been introduced. To 
such it may be interesting and important to be informed, that the system of which 
this work gives the elementary principles^ is founded on this simple maxim ; thaL 
t)Mdre%shw,ld be i-Mtruettd in every science^ jitst so fast as they can understand 
it. In conformity with this principle, the book commences with examples so sinn 
pie, that they can be perfectly comprehended and performed mentally by children 
of four or five years of age ; having performed these, the scholar will be enabled to 
answer the more difficult questions which follow. He will find, at every stage of 
his progress, that what he has already done has perfbctly prepered him for what is 
ait present required. This will encourage him to proceedf and will aflford him a 
satisfaction in his study, which can never be enjoyed while performing the merely 
mechanical operation of cyphering according to artificial rules. 

This method entirely supersedes the necessity of any rules, and the book eontaini 
•one. The scholar learns to reason correctly respecting all combinations of nnm- 
ben; and if he reasons coxreclly,hA must obtain the desired result. The scholar 
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who can be made to understand how .a sam should be done, needtf neither book 
nor instructer to dictate how it must^ be done. 

This admirable eleaientary Arithmetic introduces the scholar at once to that 
simple, practical system, which accords with the natural operations of the human 
mind. All that is learned in this way is precisely what will be found essential in 
transacting the ordinary business of life, and it prepares the way, in the best pos- 
sible manner^ for the more abstruse investigations which belong to maturer age. 
Children of nve or six years of a^e will be able to make considerable progress in 
the science of numbers, by pursuing this simple method of studying it ; and it will 
uniformly be found that this is one of the most useful and interesting sciences upon 
which their minds can be occupied. By using this work children may be farther 
advanced at the age of nine or ten, than they caii be at the age of fourteen or 
fifteen by the common method. Those who have used it, and are regarded as com- 
petent judges, ha\t> uniformly decided that more can be learned from it in one year, 
than can be acquired in two years from any other treatise ever published in 
America. Those who regard^ economy in time and money, cannot fail of holding a* 
work in high estimation which will afford these important advantages. 

Colburn's First Jjessons are accompanied with such instructions as to the proper 
mode of using them, as will relieve parents and teachers from any embarrassment. 
The sale of the work has been so extensive that the publishers have been enabled 
Bo to reduce its price, that it is, at once, the cheapest and the best Arithmetic in 
the country. 

COLBURN'S SEQUEL to INTELLECTUAL ARITHMETIC, 
upon the Inductive Method of Instruction. Price j^il^OO. 

This work consists of two parts, in the first of which the author has given a 

E^af vairiety of questions, arranged according to the method pnrsned in the First 
essons ; the second part c<Mi8ist9 of a few questions, with the solution of them, 
and such copious illustrations of the principles involved in the examples in the first 
part of the work, that the whole is rendered perfectly intelligible. The two parts 
Sre designed to be -studied together. ' Tbe answers to the questions in the first part 
are given in a Key, which is published separately for the use of instrncters. If the 
scholar find any sum difficult, he must turn to the principles and illustrations, 
given in the seeond part, and these will furnish all the assistance that is needed. 

The design of this arrangement is to make the schoI|ir understand his subject 
thoroughly, instead of perfornring his sums by rule. 

The First Lessons contain only examples of numbers so small, that they can be 
■olved without the use of a slate. The Sequel commences with small and simple 
combinations, and proceeds gradually to the more extensive and varied, and the 
scholar will rarely have occasion for a principle in arithmetic which is not fully 
illustrated in this work. 

KEY to COLBURN'S SEQUEL. Price 75 cents. ' 

• COLBURN'S INTRODUCTION to ALGEBRA, upon the In- 
ductive Method of Instruction. Price S^f^^* 

Those who are competent to decide on the merits of this work, consider it equal 
at least, to either of the others composed by the same author. 

The publishers cannot desire that it should have a higher commendation. The 
science of Algebra is so much simplified, that children may proceed with ease and 
advantage to the study of it, as soon as they have finished the preceding treatises 
en arithmetic. The same method is pursuecl in this as in the author's other works ; 
^very thing is made plain as ho proceeds with his subject. 

The uses which are performed by this science, give it a high claim to more 
general attention. Few of the more abstract mathematical investigations can be 
eondueted without it ; and a great proportion of those, for which arithmetic is 
used, would be performed with much greater facility and accuracy by an algebraic 
process. 

^ The stud^ of Algebra is singularly adapted to discipline the mind, and give it 
direct and simple modes of reasoning, and it is universally regarded as one of the 
most pleasing studies in which the mind can be engaged. 

KEY to COLBURN'S ALGEBRA. Price 75 cents. 

CORNELIUS NEPOS, de vita Excellentium Imperatonim. From 
the third edition of J. H. Bremi. With English Notes. Price 75 cents. 

Nepos is, more than any other Roman writer, suited to be put into the hands of 
boys, who have made sufficient progress to be able to read a Ronaa. «MX.\^sk\ vex 

1* 



ScJiool and Classical Books 



mane. The 8imp1icit7<«nd elasneal character of hii style, the aeparate lives, faO 
of interest and not long enough to weary, the extent of history, of which he gives a 
pleasing outline, by presenting as in a ^allerv those illustrious men who directed 
the fortunes of antiquity, the general purity of the moral tendency of his writings, 
and the favorable moral influence which always follows from the true history of 
great men, are circumstances which suflSclently explain why he is so universally 
adopted in the European Schools, and is beginning to he introduced io so many of 
our own. 

The few notes which accompany this edition are selected and abridged from the 
commentary of Brxmi. In some instances the phraseology of Bradley, an Eng- 
lish editor, has been adopted, where his remarks coincided with those of the con- 
tinental editor. The notes would have been selected much more freely but for the 
fear of making the volume too large. They almost all of them relate to questions 
of grammar and language. These are the points, to which the attention of boys . 
is to be directed. 

In Press, An ELEMENTARY TREATISE on MINERALOGY, 
and Geolog^y, designed for the use of pupils, — ^Tor persons attending Lee* 
tores on these subjects, — and as a Companion for Travellers in the United 
States of America. Illustrated with Plates. By Parker CleavxlakDi 
Professor of Mathematics and Natural Philosophy, and Lecturer on Chemis- 
try and Mineralogy, in Bowdoin College. Third Edition in two volames. 

This work is now extensively known and used in the United States, and has 
been received with high approbation in Europe. The^^eneral plan of this edition 
is the same as that of the second; but the work is enlarged by the introduction 
of new species of minerals and new localities. Great efforts have been made to 
obtain correct descriptions of the localities of American minerals ; and more 
especially to furnish accurate information concerning those minerals,- which are 
employed in the useful and ornamental arts. Although the mineral riches of the 
United States have been but imperfectly investigated, yet sufficient is already 
known to show their importanoe la regard both to the wealth of individuals and 
the public good. 

A CATECHISM of the ELEMENTS of RELIGION and MO- 
RALITY. By Rev. William £. Chanhino. 

The first object which the writer of this Catechism has had in view, has been 
io present to the miqds of Children the ^reat elementary principles of moral and 
religions truth, with the utmost possible simplicity of language. 

The CHILD'S COMPANION; being an easy and concise Read- 
ing and Spelling Book, for the use of Young Children. By Caleb Bing- 
ham, A. M. Price li^ cents. 

Few men have attained so high eminence as a sueeessfbl Instrocter and Com- ' 

eiler of School Books as Mr. Bingham. Though published many vears ago. his 
ooks still retain their plaee in many of our schools ; and where they have been 
displaced by more recent compilations, their place has been often supplied Inr 
works of far inferior merit — this remark is especially true as applied to the Child's 
Companion. For simplicity and adaptation to the comprehension of quite young 
children, and at the same time for truly philosophical arranfement, this work 
yields to none of the kind in the English language. The steps from the most sim- 
ple to the more complicated words and sentences, is so easy and natural that the 
child is brought to master the most difficult without great efibrt, and above all 
without disgust. 

M. T. CICERONIS ORATIONES Selectie, Notis AngUcis Illu»- 
trat8&. Editio Quarta. 12mo. Price ^1,50. 

The merits of this book, as originally prepared for the use of Phillips Exetet 
Academy, are sufficiently known to the public. In this new edition, it has been 
the principal object of the editor to exhibit a better text than has hitherto been 
given in the school editibns of Cicero, and bv a more earefVil punctuation to place 
the meaning of the Author in a clearer light. The £nglish Motes have most of 
them been retained, and placed at the end of the volume. They have however re- 
oeived many corrections and additions ; and particularly VoeFs Analytical and 
. Synoptical Tables have been prefixed to the Notes of each Oration, ehowing the 
object of the orator and the course of the argument. These supersede the neces- 
fity of Beta of Q,uestioQB, as tbo^ sugeeat them to the instructor and piibil. On the 
whole it is believed thai Iho 'valuft of Vbu Vm\. Yiaa \»«(v %u«&t,iaUy increased in 
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tfais edition, and that little ramain to bo deiired in tbil pdi^QBof the Latin eoum 
^punned in oar schoob. 

Wm speedily he Publiahed, 

^uW» Ssjstetn oC Etamlutlon. 

AppUed to the French,— LE TRADUCTEUR FRANCOIS, or a new 
and practical system for translating the French language. B^ Mariano 
CuBX I SoLER. Second edition; corrected, revised, and much improved. 

Applied to the Latin,— The LATIN TRANSLATOR, or a new and 
practical system for translating the Latin language. 

Applied to the Greek,-The GREEK TRANSLATOR, or a new and 
practical system for translating the Greek language. 

Appfied to the English, for Spaniardfl,-The ENGLISH T^^SLATOR, 
6 naevo i practice sistema de traduccion, para los que hablan espaSol. For 
Mariano Gubi I Soler. 

Until now, Grammars and common Dictionaries have been the only auziliariet 
which Btadents have enjoyed in proBOCUting the study of a foreign languaeei 
The intricate idioms and delicate subtleties of expression, have been left to the 
oral ezpIanati(Hi of the tutor ; and the proper names as well as the grammatical 
niceties to the supposed historical or philological knowledge of the student. It is- 
evident, that, as it is withiif the power of very few learners to command the con- 
tinned attention of an instructor, and of still fewer, to obtain a profound knowl- 
edge of Grammar without an acquaintance with tbe language it treats^ the pro- 
gress of the majority must have been and is much retarded, or attended with many 
great, often insurmountable, difficulties. 

To avoid all these inconveniences, by offering spgedy success to tha^iatudent, aa 
the certain reward for his exertions, is the chiei design of the author, in the system 
of translation, which he now offers to the public. Being circumscribed by the 
limits of a mere introductory notice, he will briefly state, that to accomplish his 
end, a collection of classic pieces, written in the language to be taught, is made, 
and arranged according to gradual difficulty. Notes explanatory of every intricacy 
of idiom, or nicety of Grammar are given at the bottom of every page, as these 
obstacles occur. At the end of this selection, thus arranged, and thus commented, 
a vocabulary is found in which ettery word without szeepttoTt, whether proper or 
appellative, primitive or derivative^ simple or modified, is fully analyzed, and its 
•iniification accurately explained. 

lience it is apparent, that if the meaning of every word simply, or of two or 
knore combined into an idiom, be placed within the comprehension of the student, 
the sense of a whole paragraph or page, cannot remain for. a long time obscure. 
These advantages will not, as many might, at one elance, suppose, ol^r unnecessary 
facilities to the learner. He cannot, unless it be tbrougli the medium of study and 
reflection conceive the meaning of any sentence, as it has, in no instance, been 
eonceiv^for him. He may find facilities to attain this object soon and'without 
dei^air, but it requires study and constant attention. Indfustry finds, in short, 
every incentive for its exercise, as no obstacles are presented which render it use- 
less. The author may now speak with that confidence with which practical ezpe- 
rience inspires, as this system has already been successfully applied to the French 
and Spanish languages. 

How far this new mode of translation has advantages over the common way now 
pursued in teaching fpieign idioms ; and how far it has claims, if any, to origin- 
ality, will be shown and clearly demonstrated in a pamphlet which the author ia 
DOW preparing, and which will very soon be published, wholly devoted to this subject, • 

ELEMENTARY CATECHISM on the CONSTITUTION of the 
UNITED STATES, for tbe use of Schools. By Arthur J. Stansburt. 
Price 37^ cents. 

How small a portion of tbe citizens of this Bepublio have even a tolerable ae- 
quaintance with their own Constitution { It appears that this culpable want of 
acquaintance with what is of such deep interest to us all, is to be traced to the 
omission of an important part of what ought to be an American education, viz. the 
study of the civil institutions of our country. The foregoing work has been pre- 

Cred with a view to such an experiment. It is written expressly for the use of 
js, and it has been the aim and effort of the writer to bring down the sttbisct 
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•omplefely to a level with theii capacity to undef stand it. Whether he has aoc- 
ceeded the trial must show. He has purposely avoided all abstruse questions, and 
has (Confined himself to a simple eommonaense explanation of each article. 

DELECTUS SENTENTIARUM GILECARUM, ad usum ti- 
ronum accommodalus : cum Notulis et Lexico. Editio Americaua tertia 
prioribis emeiKiatior. Price 62^ cents. 

If the popularity of a book be an evidence of its having attained its object, the 
Gfeek Delectus has been eminently successful. Its merit consists in its simplicity^ 
clearness and precision, by which, Vrith a familiarity with his Grammar, the 
scholar may make greo.i progress, relieved at once of useless labAr, and yet com- 
pelled to habits of faithful studv and thorough discipline. The Publishers have 
judged, that, where approbation has been so decidedly expressed, it would be an 
unwise attempt to substitute a better book ; and that they could perform no more 
acceptable service, than to continue the present work, in as perfect a form as pos- 
sible. The third American edition has, accordingly, been revised with care. The 
Notes have been considerably enlarged, critical peculiarities both in Etymology and 
Syntax pojnted out, and a comparison instituted, in many cases, between the 
Greek and the Latin. The Lexicon is made to embrace not only all the words 
occurring in the Text, Imt likewise the irregularities of Tense in each Verb are 
pronuneDtly stated, and the quantity of the doubtful vowels is also marked in cott- 
formity to Morrell's Thesaurus. 

This work is now used in th^ Boston Latin School. 

ENFIELD'S INSTITUTES of NATURAL PHILOSOPHY, 

Theoretical and Practical, with some corrections ; change in the order of the 
branches ; and the addition of an Appendix to the Astronomical part, se- 
lected from Mr. Erving's Practical Astronomy. By Samuel Webber, 
A. M., A. A. S. Fourth edition, with improvements. With Plates, ui 1 vol. 
Quarto. Price ;g7,60. 

FLORULA BOSTONIENSIS. A Collection of Plants of Boston 
and its vicinity, with their generic and specific characters, principal syno- 
nyms, descriptions, places of growth, ana time of flowering, and occasional 
remarks. By Jacob Bigelow, M, D. Professor in Harvard University. 
Member of the Linnsean Societies of I«ondon and Paris. Second edition 
greatly enlarg^ed. To which is added a Glossary of the Botanical Terms 
employed in the work. 1 vol. 8vo. Price J2,75. 

The first edition of the Florula Bostoniensis Was pubHahed in 1814, for the use 
of a Botanical Class in this city. It was intended to contain intelligible de- 
scriptions of the more common and interesting plants found within a circuit of 
about ten miles around Boston. Its publication was at that time rendered ne- 
cessarv by the great deficiency of books relating to American plants, and by tiie 
difficulty of obtaining foreign works of a character suited to supply this deficiency. 
The edition now ofTored to the public contains about twice the number of plants 
which were included in the first edition. Many of the former descriptions have 
been enlarged or amended from re-examination of living plants, and many have 
been written out anew. Although the work more immediately applies to Boston 
and its environs, yet I have inserted in this edition all such plants as I have for- 
merly collected and descritied in any part of the New England States. For the 
convenience of students a Glossary, explanatory of the technical terms used in the 
work, is added to this edition. 

An ELEMENTARY COURSE of CIVIL ENGINEERING^ 

translated from llie French of M. I. Sganzin, Ina>eclor General of Bridges, 
Roads and Naval Depots, late Professor in the Royal Polytechnic School, 
Officer in the Legion of Honor, and Knight of the Royal Order of Saint 
Michael. From the third French edition, with Notes and Applicatioitf 
adapted to the United Slates. 1 vol. 8vo. With plates. Price 52,00. 

The object of the translator in presenting this work to the public is to do some- 
thing to supply what seems to him a great deficiency in the books on practical 
science in this country. He is acquainted with no work in English, which con- 
tains within a small compass, and in a form intelligible to common reader^, those 
elementary principles of Engineering, which relate to building in atonn, brick, 
or wood, and making roads, bridges, canals, and rail ways. Nearly all the books 
to be^ found on thesosubieclB are «u\le& otvV} V) ^^a ^corassed- EngiAeer, and ara 
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either too volainuioai, or too much inyolved in mathematical language to be aO' 
cessible or intelligible to the sreater part of learners and practical nuchanics. 

The work of SoANZiif, of which he tiow offers a translation, seemed better 
suited than any other to the object he had in view. It has long had a high reputa- 
tion in France, and has been used as a text book in the department of Civil En- 
gineering at the Royal Polytechnic School in Paris ever since it was written. 

In its present form the translator hopes it will be found useful not only to the 
professed student of Civil Engineering^ but to the practical mechanic, and all per- 
sons engaged in any kind of building, in forming- a road or rail way or digging a 
eanal. 

This translation is adopted at the United States Military Academy at West 
Point. 

FROST'S ENGLISH PARSING EXERCISES. Five hundred 
Progressive Exercises io Parsing^. Adapted to Murray's and other appro- 
ved Treatises of English Gramnaar. By John Frost. Price i^ cemts. 

These Exercises, are carefully digested and arranged, so that the pupil, learns 
how to manage one part of speech and one principle of Syntax, before he proceeds 
to others. The sentences illustrating each rule are distinctly cussed, the difficul- 
ties which arise from the omission of a given point of speech or from a particular 
species of inversion, are separately pointed out and illustrated, and each important 
principle of Grammar thus becomes forcibly impressed on the youthful mind in 
association With several familiar examples. 

From the jSmeriean Journal of Edueation> 
. These Esercises will be found of great assistance in training children to accu-^ 
ntcy and fluency in parsing. The language selected is mostly familiar ; and the 
words of -every lesson, therefore, are better adapted to the capacity and progress of 
young pupils, than is the case in exercise books which contain abstract sentiments 
and rormal pnraseology. 

The FOUR GOSPELS of tibe NEW TESTAMENT, in Greek, 
from the text of Griesbach, with a Lexicon in English, of all the words 
contained in them : designed for the use of schools, rrice S^,^. 

Advertisement, This edition of the Four Gospels has been prepared in consfr' 
^nence of the new arrangement of the studies in Greek, preparatory to admi«iiv% 
in the University at Cambridge. Th» Corporation have warubstituted tne Boslcs^ 
edition of Jacob's Greek Reader alid the Four Gospels for the Collectanea <^^ir«eNBtf 
Minora, and the whole of the ^ew Testament It has been deemed expedient to 
publish a separate edition of the Gospels. The text used is that of Gri^sbach. 
with the omission of the marginal readings, as not being appropriate to a School 
Book. A Iiexicon of all the words in the Four Gospels, prepared with sreat care 
by a gentleman highly qualified for the task, is subjoined. It is hoped that the 
execution of the work will be found suoh as to merit the approbation of instrncten 
and render it useful to learners. 

The FRIEND of YOUTH, comprising a great variety of uaefijl 
and interesting lessons in Prose and Poetrj^, adapted to the use of schools. 
By Noah Worcester, D. D. Second edition. Price 75 cents. 

The peculiar excelleacies of this work consist in the purity and simplicity'of the 
style and sentiments. In the Friend of Youth the beauty and simplicity of nature 
have been carefully regarded, while a pleasing variety has been preserved. 

But the principal object of the author seems to have been to render the work 
totally destitute of such expressions and sentiments as flow from the corrupt 
passions of men, and engender discord and Strife. It is not too much to say, that 
in this respect, this book is eminently distinguished from most of those now m use. 
If any Christian will keep in mind, that love to our fellow men is our first duty as 
social beings, and compare the amiable spirit, and the just and benevolent precepts 
which abound throughout this work, with the selfish and contentious effusions of 
■elfish and jarring statesmen, of warring heroes, and of licentious poets, which so 
frequently disgrace the pages of others, we think he cannot hesitate in decld* 
ing which wiU afford him most aid in training up his children in the way they 
•hoald go. 

An ELEMENTARY TREATISE on ARITHMETIC, taken prin- 
cipaliy fh>m tlie Arithmetic of S. F. Lacroxx, and translated from tbe 



10 School and Classical Books 



,a» 



French with such alterations and additions as were found necessary in order ' 
to adapt it to the ase of American students. By John Farrar, Professor 
of MaUiematics and Natural Philosophy in the University at Cambridge. 
Third edition, corrected and somewhat enlarged. 8vo. Price ^1,00. 

This 18 a philosophical treatise, in which the rales are all strictly demonstrated, 
a recommendation which no other Arithmetic published in this country is known 
to possess. 

" It is important to remark that the Arithmetic will be <^ little advantage to any 
who are determined not to take the trouble of thinking and who have nothing of 
the spirit of inquiry and investigation. At the same time the book is calculated to 
awaken this spirit." — Revievo qf Cambridge Mathematies^ Silliman's Journal. 

Ah INTRODUCTION to the ELEMENTS of ALGEBRA, de- 
sis^ned for the use of those who are acquainted only with the first principles 
of Arithmetic. Selected from, the Algebra of Euler. Secona edition. 
By John FarraR; Professor of Mathematics and Natural Philosophy. 
8vo. Price ^1,50. 

Amid the multitude of more, recent treatises there are few in which the learner 
■will find more interest and satisfaction than in this. 

' " Of Euler it is not necessary to say much to those who are in any degree ac- 
quainted with mathematical science. In clearness and elegance of demonstration 
and illustration he stands the prince of mathematicians, and in fertility of inven- 
tion he has never been surpassed." — Review of CamlTidgeMathematic8,SillivMrCs 
Journal. 

ELEMENTS of ALGEBRA. By S. F. Lacroix. Translated 
from the French for the use of the students of the University of Ctitmbridge 
in New England. By John FaArar^ Professor of Mathematics and 
Natural Philosophy, ^cond Edition. 8vo. Price j^l^SO. 

This work comprehends many things not to be found in Eulbb. It has been 
generally preferred in the French schools to all other treatises. 

"Lacroix appears to have been governed in preparing bis mathematical works 
by the following principles ; to gfve a demonstration as rigorous as the nature of 
liiycase would admit of every rule and principle of which any use is made, ^bis 
JUJery different from the course pursued in most American and English books 
upon mathematics. In our treatises upon Arithmetic and Algebra, with a very 
few honorable exceptions^ the rules are given in a very concise and purely didactio 
form, and whatever attempt there is at an investigation of them is thrown into 
notes Which are seldom much consulted. Nor is the student generally to blame for 
not consulting them, as they are usually so ill adapted to the state of his knowl- 
edge that he finds it impossible to understand them."—- iteview of Cambridg$ 
Mathematics^ Silliman^s Journal. 

ELEMENTS of GEOMETRY. By A. M. Legkxdre. Mem- 
ber of the Institute and the Legion of Honor, of the Royal Society of Lon- 
don, &c. Translated from the French for the use of the students of the 
University at Cambridge, New England. By John Farrar, Professor of 
Mathematics and Natural Pbilosoptiy. Second edition; corrected and en- 
larged. Bvo. Price 52,00. 

This is universally allowed to be the best and most complete treatise pn the 
elements of Oeometry that has* yet appeared. 

" On the Geometry of solids or volumes, the elements of Lk^srdrs and Lacroix 
are very much more complete than those of Euclid. On this point it is impossible 
to convey an ade(]uate idea to those who are not to a considerable extent acquaintr* 
ed with the subject. — Those who are only acquainted with the Geometry orsolids 
or volumes as given by the older writers, we are sure will be surprised and delighted 
at the luminous and novel manner in which this part of elementary Geometry is 
exhibited. After what has been said it is scarcely necessary to observe, that 
American mathematical science is under great obligations to the translator for 
giving Leoendre's elements in so handsome an English dress. The translation 
18 faithfully executed and accurately printed.^— Ameto of Cambridge Mathemat- 
ieSy Silliman's Journal. 

An ELEMENTARY TREATISE on PLANE and SPHERICAL 
TiliGONOMETRY, and on the applicaUon of Algebra to Geometry : 
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from the Mathematics of Lacroix aod JB^zouT. Translated from the 
French for the use of the students of the University at Cambridge; New 
Eng^iaud. Second edition. 8vo. Price j^ 1,50. 

The treatises upon Plane and<^ Spherical Trigonometry, though concise, are 
abundantly sufficient for all the ordinary purposes to which they are applied. The 
portion on Conic Sections developes the leading properties of these curves in a very 
plain and satisfactory manner. 

Although the analytical method is adopted it will be found to be attended with 
little or no difficulty. The immense advantages which it gives over the geometri- 
cal cannot but be perceived by the dilivent and faithful student. New steps are 
supplied and all the aid to be derived from frequent references, are afforded, that 
the less experienced learner may proceed with as n>uch dispatch ^s the nature of 
the subject will admit. The formulas in Trigonometry and Conic Sections which 
will be sought in vain in the common treatises will be found to^be of the greatest 
importance in the higher parts of Natural Philosophy and especially in Astronomy. 

- An ELEMENTARY TREATISE on the AppUcation of Trigo^ 
Dometry to Orthographic and Stereographic Projection, Dialling, Mensura- 
tion of Heights and Distances, Navigation, Nautical Astronomy, Surveying 
and Levelling ; together with Logarithmic and other Tables ; designed foi: 
the use of the students of the University at Cambridge, New England. 8vo. 
Price ^2,00. (This work is lettered Topography.) 

The several parts of this volume are prepared with great care ; the best EnglisJi 
and French works were consulted and no pains spared in condensing into a small 
compass what was deemed most important relating to the topics here treated. 
The Logarithmic tables are from the stereotype plates of Bowditch's Practjpal 
Navigator, the correctness of which is too woll known to need any reeom^ 
mendation. 

FIRST PRINCIPLES of the BIFFERENTIAL and INTE- 
GRAL CALCULUS, or the Doctrine of Fluxions, intended as an Intro* 
ductioo to the Physico-Mathematical Sciences ; taken chiefly from the 
Mathematics of BezouT. And translated from the French for tlie use of the 
students of the University at Cambridge, New England. 8vo. Price ^1,50. 

This will be found far more easy and satisfactory than the English treatises 
upon this subject. It was selected on account of the plain and perspicuous manner 
for which the author is so well known, as also on account of its brevity and adap* 
tation in other respects to the wants of those who have but little time to devote to 
such studies. 

An ELEMENTARY TREATISE on MECHANICS, compre- 
hending the Doctrine of Equilibrium and Motion, as adapted to Solids and 
Fluids, chiefly compiled, and designed for the use of the students of'lhe 
University at Cambridge, New England. By John Farrar, Professor of 
Mathematics and Natural Philosophy. 8vo. Price 54,00. 

Under the term Mechanics, are comprehended, in this work, not only thp,8e top- 
ics which are usually treated under this name, but also Hydrostatics and Pneumat- 
ics. The leading propositions are demonstrated with great strictness, and ar^ 
derived one after another from a very few fundamental principles. There is 
tbroughopt particular reference to the practical uses of the science. 

ELEMENTS of ELECTRICITY, MAGNETISM, and ELEC- 
TRO-MAGNETISM, embracing the late Discoveries and Improvements, 
digested into the form of a Treatise ; being the Second Part of a Course of 
Natural Philosophy, compiled for the use of the students cf the University at 
Cambridge, New England. By John Farrae, Professor of Mathematics 
and Natural Pbilosoph}?. 8vo. Price j^3,30. 

Many phenomena and theories are made known in this treatise that the reader 
will seek in vain in the best English works on these subjects. 

An EXPERIMENTAL TREATISE on OPTICS, comprehending 

the Leading Principles of the Science, and an explanation of the more im- 

' portant and curious Optical Instruments and Optical Phenomena, being the 

Third Part of a Course of Natural Philosophy, compiled for the use oT the 
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Students of the Uoirersity at Cambridge, New England. By John Faro 
BAR, Professor of Mathematics and Natural Philosophy. 8yo. Price ^3,00. 

This treatise is mostly confined to what is capable of being established and illus- 
trated by experiment. In the Notes to this and the foregoing rolame are collected 
manj recently discovered facts and principles that have not yet been embodied into 
the iorm of a treatise. 

An ELEMENTARY TREATISE on ASTRONOMY, adapted to 
the Present Improved state of the Science, being the Fourth Part of a 
Course of Natural Philosophy, compiled for the use of the students of the 
University at Cambridge. New England. By John Farrar, Professor of 
Mathematics and Natural Philosophy. 8vo. Price $S,15. 

This is a plain and familiar view of the subject. It is intended to be at once 
popular and profound. A great part of it may be read without difiBcuIty by per- 
sons little skilled in the pore Mathematics ; other parts will require more attention 
and study and somewhat more aid from the subsidiary sciences. 

ELEMENTS of NATURAL PHILOSOPHY. By E. G. Fis- 
cher, Honorary Member of the Academy of Sciences of Berlin. Professor 
of Mathematics and Natural Philosophy in one of the Colleges or the same 
dty. &>c. &c. Translated into French, with Notes and Additions, by 
M. BiOT, of the Institute of France ; and now translated from the Finench 
into English for the use of Colleges and Schools in the United States. 
Edited by John Farrar, Professor of Mathematics and Natural Philoso- 
pby in the University at Cambridge, New England. 8vo. Price $3fiO, 

This is an incenions compend of Mechanical and Physical Philoeophy that hoi 
been much used and highly approved in the German and French achooDs. . 

The GREEK READER, by Frederick Jacobs, Professor of 
the Gymnasium at Gotha, and Editor of the Anthoto^ia. From the last 
German edition, adapted to Bdttmaj^n's Greek Grammar. Second 
Boston edition. 1 vol. 8.vo. Price $2^. 

Extract from the JVortA jimeriean Review. 

The Greek B«ader, having been compiled by one of the leading scholars of the 
age, is prepared throuffhout in a pure and masterly manner ; proceeds methodically 
from the simplest combination of words to the common attic style ; and is so com- 
posed, that while the rules of grammar are illustrated in easy succession, an out- 
line is given of mythology, ancient geography, and Grecian history. It is used in 
almost all the good schools in Germany, and has there gained a decided expression 
of public opinion in'its favor, as the best of the many similar works, wfaidi have 
been produced by the scholars of that prolific country. 

In regard to the American edition, the chief question concerns its accuracy; and 
this quality it possesses in an eminent degree. As the Notes and Lexicon ate in 
English, it affords the means of learning Greek without the embarrassinc interven- 
tion of another foreign tongue. That it contains references to the American trans- 
lation of BtTTTMANrf's Grammar, will make it the more valuable to those who pos- 
sess that work, without diminishing its utility for those, who continne to use the 
more ancient manuals. 

Preface to the Second Boston Edition. 
This edition of the Greek Reader has been prepared with great care. The Lexi- 
con has been revised by a scholar of distin^^uished accuracy, and great pains have 
been bestowed in inserting such words and significations of words, as had acci^ 
dentally been omitted in the first edition, and m making other improvements in 
conformity with the sogsestions of experienced instructers. In the typographical 
execution of the work, the traces of a diligent and skillful revision of the press will 
probably be perceived. The text has undergone a thorough revision, having been 
collated with the German edition of this work, as well as compared with some ap* 
proved edition of the several authors from whom the extracts are taken ; and the 
references to the Grammar haTe been accommodated to the second edition of 
BoTTMANir*8 Grammar. 

At a meeting of the Corporation of Harvard College, 

footed. " That this work be made use of in examining candidates for admission 
into the University after the year ]8i26, instead of Grsca Minora." 

1>£UTSCHES LESEBUGH filr Anfanger, i. e. German Reader 
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for Beginners. Edited by Dr. Charles Follen, of Harvard University. 
1 vol. Price 51 ,25. 

The design of this book is expressed in the Preface. ' It is intended to meet an 
urgent want of all those who are engaged either in teaching or studying the Ger- 
man language in this country. It introduces the learner to the master works of 
modern German literature, and furnishes the teacher with a large number of classi- 
cal examples, to illustrate the rules and peculiarities of the language.' Tlie book 
u divided into a prosaic, and a poetical part. The prosaic part contains, in chro- 
nological order, select pieces from the works of Lcsing, Wieland, Herder, Engel, 
Gbthe, Johannes, Miiller, Schiller, Heeren, A. W. Schlesel, F. Schlegel, VVuckenro- 
der. Iiardcnberg, Tieck, and Hoffmann. The poetical part exhibits specimens of 
various kinds of poetry, by Schiller, GiSthe, Burger, Herder, Tieck, and Korner. 

A sketch of the history of German literature from the earliest times to the pres- 
ent, is contained in the neface. 

^' This is one of the pleasantest and best selections we are acnuainted with, for 
the purpose of introducing a beginner to the knowledge of a foreign language. 
The object 'of it, as stated in the preface, is to give a collection of examples illas- 
trative of the rules and peculiarities of the language, from works of acknowledged 
classical rank, and at the same time to afford the learner a foretaste of the modern 
German literature. This object is, we think, well attained ; and though a task of 
no very formidable nature, yet it is one not unworthy of the attention of the learn- 
ed scholar who has prepared the book, and to whom we are indebted for contribu- 
ting his efforts to increase the means of cultivating one of the most useful and im- 
portant languages of the present day." — JVorCA Jlmerican Revieio. 

In Press, A PRACTICAL GRAMMAR of the German Lan- 
guage, by Dr. Charles Follen, Inslructer of the German Language at 
Harvard University, Cambridge. ISimo. 

This work is calculated to serve as a guide to the teacher ; as well as to those 
who wish to study the German language without the aid of an instructor. Tho 
author has consulted the most important grammatical works which have heretofore 
been published, on the continent of Europe, and in England ; with particular refer- 
ence to the grammars of Heinsius, Noehden, and Rowootham. He has endeavored 
to comprise in his grammar all that seemed to him really useful for acquiring a 
practical knowledge of the German language ; without entering into too minute 
details, or indulging in idle speculations. Every rule of the language is illustrated 
by examples, and exercises for translating from German into English, and from 
English into German. The pronunciation is facilitated by an analysis of all tho 
sounds which belong to the German language, and by marking the accent of every 
word which occurs m this Grammar. 

GOULD'S VIRGIL, with English Notes, and a Key for Scanning. 
Publius Virgilius Maro. BucoHca, ueorgica, et iEneis. Accedunt Ciavis 
Metrica, Notulse Anglicse, et Quaestiones, nee non Index vocabuiorum 
Uberrima. Cura B. A. Gould. In Usum Scholee Bostoniensis. 8vo. 
Price ^3,50. 

This edition of Virgil is printed without the usual order of eonstrtution, or in- 
terpretation. The use of these pernicious helps not only prevents the pupil from 
ever acquiring the power of reading with ease and pleasure without them, but it 
is utterly subversive of one of the principal objects of studying the language, — that 
mental discipline which is acquired by the practice of critical and exact analysis. 

If the habit of reading indepttndently of artificial assistance be once formed, the 
want of such assistance is not felt. And it is found by experience that boys who 
have never used an order or interpretation^ read Horace and Juvenal, as readily as 
tliey do Cicero and Tacitus ; and even with more confidence ; since they arc aided 
by Prosody in overcoming many doubts in poetry, which they have no means of 
solving in prose. The use of the interpretation is discontinued in the best schools 
both in England and in this country; as is also the absurd custom of explaining by 
Lati-n notes, which boys do not unoerstand. 

To aid the scholar in overcoming the real difficulties in understanding this 
author, copious English notes lire added at the end. A list of the verses most diffi- 
cult to scan is subjoined, with the method of scanning each. A few questions aro 
also added, which may expedite the labor of the teacher in ascertaining whether 
the pupil has been thorough in his preparaiiions. 

The work is published on a fine paper, and beautiful type ; and is, altogether, 
far superior to any other edition of Virgil in use. 

2 
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Extracts from the JVbrtA Jimeriean Review* JVb. 53. 
It is printed with sreat neatDess, in a type of sufficient size, prodacing well de> 
fined, well filled, we]] rounded letters, such as the eye may dwell upon withont 
pain or weariness. We are acquainted witli no edition, wnicli, as regards typo< 

f;rapliy, the accuracy of the text, and the correctness of punctuation, we should oe- 
ieve, will be read with more satisfaction. We rejoice to find this edition of Virsil 
excluding the order of construction, or the ijUerpretation^ which has so long dis- 
figured our school Virgil, and other Latin poets. This interpretation, and transla- 
tions into English of similar demerit, have often been the miserable crutches by 
which boys have limped their weary way through the ^neid, wholly libsuspicioas 
that they were in company with one of the greatest poets of ancient or modem 
times. * 
• The notes are various in their kind ; and not amons the least frequent or useful 
are those of a philolofrical character. The editor will not be accused of superflui- 
ty or prolixness in this part of his work ; and his reasons for brevity are such as 
every person of similar experience will accept without hesitation. 

National Oatette and Literary Register. July 13, 18S7. 

Mr. Gould has rendered much service to the ends of classical education in this 
country, by his editions of Virgil and Adam^s Latin Grammar, and his Exeerpta 
from Ovid, with Notes and Questions. The Virsil. in particular, deserves to be 
widely known, "from the peculiar correctness of tne text, which is substantially 
Heyne^s, the variations from that, the best extant, being slight, and such only as a 
bareful collation of all the acknowledged authorities appeared to require. 

Both the Virgil and the Ovid are printed not merely with remarkable accuracy, 
but in a handsome form. Whatever is well done in this wa^ promotes, or supports 
the cause of classical literature and the good old system of instruction, whicn are 
assailed in public opinion by empirical speculations and schemes of ** tricking 
short cuts and little fallacious facilities." Of the many contemporary innovations 
with regard to the communication of knowledge and the general culture of the 
mind, they are but very few which deserve to be styled improvements. 

GOULD'S GRAMMAR :— ADAM'S LATIN GRAMMAR, with 
some Improyemenls, and the following: Additions : Rules for the Ri^ht Pro- 
nunciation ol* the Latin Languaj^e ; a Metrical Key to the Odes of Horace ; 
a List of Latin Authors arranged according to the different ages of Romao 
Literature ; Tables, showing tne value of the various Coins, Weights> and 
Measures, used among the Romans. By Benjamin A. Gould, Master 
of the Public Latin School, Boston. Price, bound, ;gfi,00. 

" /{ must be remembered that if the Chammar be the first book put into the 
learner's hajnds, it should be the last to leave themj'* — Preface to BuTTMArcn's 
Greek Grammar. 

This edition is adopted by the University at Cambridge, Massachusetts, and is 
recommended to the use of those who are preparing for that Seminary. 

Extracts from the Journal of Education, 

Mr. Gould has in this edition of the Grammar rendered to classical instruc- 
tion one of the most valuable services it has hitherto received in this country. 

His endeavors to promote a uniform and correct pronunciation of Latin are an 
important addition to the value of the Grammar. 

The acquisition of a correct pronunciation should be an object of attention, as 
early as possible in the course of instruction. 

With regard ti> the general merits of the rules we need say nothing, after 
stating that they are sanctioned by the authority of our most reputable literary 
institutions. 

On one circumstance, connected with the improved edition of Ai>a.m's Latin 
Grammar, we congratulate every instructor. The care taken to accent penultimate 
syllables seems likely to succeed in banishing the hideouy mispronunciations with 
which our School and College exercises were, and are sometimes disgraced. 

We cannot take leave of this valuable school book without expressing our 
warmest approbation of it, and our gratitude for the facilities which its editor ha< 
afforded our youth for their progress in a language which is essential to a full un- 
derstanding of their own ; which is the avenue to professional life, and to the 
highest and most honored spheres of public usefulness. 

GOULD'S OVID, with English Notes. Excerpta ex scriptis 
Publii Ovidii Nasonis. Accedunt Notulae Anglicse et Qusstiones. In usum 
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JScbolffi Bostoniensis. This selection embraces poriions of the Metamor- 
phoses, Epistles, and Fasti. 8vo. Price $i,^. 

Extracts from the Preface. 

In preparing this littlQ volume from the writing of Ovid, great care has been 
taken to admit nothing in the slightest decree indelicate, or inipropw for the 
study of youth. One object has beeu to furnish examples of the different kinds of 
measure used by this polished and fascinating writer. It is not a little surprising 
that in the whole course of studies preparatory for, and pursued at our Colleges, 
not a verse of pentame.ter measure occurs. This is the more surprising, since, in 
addition to the frequency ot its use, this kind of versification may be considered 
one of the most easy and graceful which the ancient poets used. • 

As this book is designed for a kind of introduction to fabulous history, the notes 
give a more full account of the subjects connected with the matter immediately 
under consideration, than might otherwise seem expedient. 

The questions are designed to direct the student's attention to the subjects of the 
notes, as well as to those of the text ; for a knowledge of the characters here intro- 
duced will generally facilitate a proper understanding of all subsequent studies in 
Latin and Greek. 

Extracts from the United States Review and Literary Oazette, for August^ 1827. 

As in his Virgil, so in these selections from Ovid, Mr. Gould has rejected the 
order of construction and the interpretation and for reasons, we think, perfectly 
satisfactory. The Notes, too, Jin English] are of the same judicious character as 
those in bis Virgil. And besides those which are intended to assist the pupil 
merely in the business of interpreting the author, many of them are devoted to the 
explanations of names which occur so frequentiv in the Metamorphoses, and which 
have so much to do with the fabulous history of ancient times. i 

The Ctuestions annexed are well adapted to direct the pupil's attention to what 
is, most worthy of his notice, and thus to fix in his memory many important facts 
in ancient mythology, and history, and geography. 

We cannot close our remarks without expressing our obligations to Mr. Gould 
for this additional contribution to the cause of good learning. While we look 
not only with complacency, but with great satisfaction, upon the various useful 
enterprises that engage the busy world about us, we are delighted occasionally to 
greet the scholar, who comes to take the rising generation by the hand, and make 
them familiarly acquainted with the favorite poets of ancient times. 

GOULD'S HORACE, with English Notes. Quinti Horatii Flacci 
Opera : accedunl clavis metrica et notulae AnglicsS; Juventuti accommo- 
datse. Cura B. A. Gould. 21mo. 

This edition of Horace has been prepared with much care for the use of young 
gentlemen at School and at College ; and of course is free f^om all indelicacies. It is 
of the duodecimo form, and of a size convenient for use, with the notes at the end. 
The notes are concise, and adapted to the degree of information which the student 
is supposed to possess at that stage of his classical education when this author is 
usually studied. % It is presumed that most students have become acquainted with 
the leading characters in classical history and mythology before thev take Horace. 
For this reason the notes are chiefly confined to the illustration of the text, i.e. 
the peculiarities of this author, and to such explanations of the manners and cus- 
toms of the time, and of the characters introduced, as seem necessary to a right un- 
derstanding of the poet's allusions. 

GRAGLIA'S NEW POCKET DICTIONARY of the Italian and 
English Languages, ^yilh a compendious Elementary Italian Grammar, 
from the last London edition. {Now Stereotyping.) 

The ^neral approbation, with which the numerous editions of this valuable 
little Dictionary, have been received ; — the rapidityj with which fourteen editions 
of it have been exhausted in England; — and its universal adoption by the instruc- 
ters of the Italian language in this country, are a sufficient reco.mmendation of the 
work and a proof of its superiority to others compiled on the same plan. "Several 
attempts," says the preface to the fourteenth London edition, "have been made to 
surpass this Dictionary ; but it still keeps up its advantages and the leist edition 
was sold in half the time of the preceding one." 

The vocabufary is copious and various, the definitions accurate, many difficult 
phrases and peculiar idioms explained, and the most common poetical terms, which 
often occasion so much embarrassment to beginners, are introduced and defined. 
Numerous re-publications have, however, been made at I^ndon, without a proper 
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attention to the correction of typographical errors — and in consec|uence, the ac- 
cents are often misplaced, the words both Italian and English, so mis-spelled, as to 
produce important misrepresentations of the sense, and the genders, parts of 
speech, &,c. incorrectly stated. In the American edition, tliese errors have been 
carefully corrected, the whole text examined by fhe folio edition of Albertis, 
many definitions and idioms added, and the vocabnlary itself enlarged by about 
two thousand of the most important words, omitted m the London copies. — To 
make it more useful, the texts of the classics most commonly read in the schools 
and by beginners in this country, as the Scelta of Goldoni, the Notti Romane of 
Verri, the Gerusalemma Liberata, the Tragedies of Monti, and the Italian Reader, 
compiled for the use of Harvard University, have been consulted, and several 
hundred words not contained in London editions have been added from them. 

The. ITALIAN and ENGLISH PHRASE BOOK, or Key to 

Italian Conversation ; containing the chief Idioms of tlie Italian Language. 
Improved from M. L'Abb£ Bossut. Price 37^ cents. 

This work is on the same plan with the French Phrase Book by Bossut — and is 
a complete Key to the conversational idioms of the Italian language ; and when 
those idioms are once mastered, the whole language is easily attainable. It cannot 
fail to be eminently useful to beginners. 

COLLECTANEA GRiECA MINORA ; with Explanatory Notes, 
collected or written by Andrew Dalzel, A. M. F. R. S. E. Professor 
of Greek in the University of Edinburgh. Sixth Cambridge edition ; in 
which the Notes and Lexicon are tran^ated from the Latin into English. 
1vol. 8vo. Price 52,25. 

Preface to the Sixth Cambridge Editioti. 

It has long been a complaint, that the notes of Collectanea Grsca Minora, being , 
written in Latin, were not so useful as they might be to beginners, for whose use 
they were prepared. In this edition, therefore, the notes and lexicon have been 
translated into English; so that the work may be used without any previous 
knowledge of the Latin language. So numerous are the words and idioms in 
Latin authors, which may be illustrated by a knowledge of the Greek language, 
from which they were borrowed, that no reasonable man can doubt that the Gr^ 
' should be studied first. 

In this edition a few notes have been added, particularly upon the most difficult 
part — the extracts from Tyrtoeus. The text also has been diligently compared 
with the latest and best editions of the works, from which the extracts were made, 
l)e!onging to the library of Harvard University f and a few new readings have 
been introduced, which throw light on obscure passaees. It is hoped, therefore, 
that those who have heretofore used and approved the work, will be still better 
satisfied with it, now that it is more free from errors, and more easy and instruc- 
tive to young students. 

COLLECTANEA GR^ECA MAJORA. Ad usum Academicae 
Juvenlutis accommodata ; cum Notis philologicis, quas partim collegit 
parlim scripsit Andreas Dalzel, A. M. &c. Editio quarta Americana, 
ex Aucloribus correcta, prioribus emendatior, cum Notis aliquot integeclis. 
Cantabrigise, Mass. E prelo Universilalis. Sumplibus Hilliard, uray 
et Soc. Bibliopolarum, Bostouise. 2 vols. 8vo. Price ^,00. 

Extracts from a Review of this Edition. 

The best criterion by which to estimate the value of works designed to facili- 
tate the purposes of education, is actual experiment. The present selections from 
Greek literature have been many years before the public, and have constantly been 
coming more widely into use. Of the first volume there have appeared in England 
and Scotland at least eight., we believe nine, several editions, and five or six of the 
second ; and in the United States, we have now the fourth edition of the whole 
work from the press of the University at Cambridge. A, book, to meet with such 
success, must be well adapted to its end. 

Of all the editions which have thns far appeared in Great Britain or America, we 
do not hesitate to pronounce this to be the most correct. It exhibits the clearest 
marks of indefatigable diligence and conscientious accuracy on the part of its learn- 
ed and unassuming editor. Instead of vague and indiscrimioating praise, we will 
endeavor to explain its peculiar advantages. Our account will he a short ooe, 
though the labors which we commemorate extended through years. 

The chief object of the American editor, Professor John S. Popkin of Cam- 
bridge, wag to make the book a conec\. one. It had gone through ao many odit^ns, 
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and each new one bad repeated so many of the errors of the last, and made so 
many of its own, that both the text and the notes had become very much disfigured. 
Not only accents and letters were often wanting, but words, and sometimes whole 
lines were omitted j especially in the notes. In the third American edition, these 
I were in a good degree amended ; in the fourth the same purpose has been most 
' assiduously pursued. To do this the original sources of the notes and text were 
consulted, and these, together with other good editions of the several writers, were 
diligently compared. Not a few fractures and dislocations were repaired by 
means of an early edition of the Collectanea. When the sense was found broken 
and obscure, it appeared on examination that words, lines,' and sometimes several 
lines had been omitted ; particularly where a word was repeated at no gieat dis- 
tance, the intervening words were sometimes passed over in printing. 

We hope we have said enough to justify our preference of Professor Popkiit's 
edition or the 6r»ca Majora over any other. To give a more distinct idea of what 
he has accomplished, we venture to affirm, after a close computation which may 
be relied upon, that of errata in the copy greater and less, be has corrected as many 
as ten thousand. If after all hib care and pains, he has made any or left any, they 
can be easily marked and corrected, as the present edition has been made on 
^ stereotyped plates. It was an undertaking of long and toilsome diligence to cor- 
rect the press and the copy of a ivork of this kind, collected from so many sources, 
and referring to so many autherities. 

Not less than five hundred volumes were of necessity consulted. 

An EPITOME of GRECIAN ANTIQUITIES. For the use of 
Schools. By Charles D. Clkaveland. Price ;S?1,00. 

To the Publishers. 
I received a few days since your letter of inquiry concerning the " Epitome of 
Grecian Antiquities," and am happy in the opportunity of expressing an opinion 
of that little work. — While it was in progress the plan received my tull approba- 
tion } and the diligence of the compiler in procuring and consulting all the proper 
authorities and the unusual care bestowed in superintending the publication led 
rae to expect a well executed work. In this I have not been disappointed. Pot- 
txr's Archslogia Grseca is volhminous and expensive, and the works of Rosiirsox 
and Bos have not been r»-published in this country. Some work of the kind is ab- 
solute Iv necessary for the classical student in every stage of his progress. In this 
state or things Mr. Ci^aavsland's well digested manual supplies a deficiency and 
obviates an objection, which has heretofore existed, to making Grecian Antiquities 
a sepajrate and particular study in our Academies and Classical Schools. 

WILLIAM CHAMBERLAIN, 

Professor at Dartmouth College. ^ 

In Press. GROVES'S GREEK LEXICON. A Greek and Eng- 
lish Dictionary. By the Rev. John Groves. With additious, by the 
American editor. 

The object of the compiled of this work (aa stated in his Preface) was, to offer 
to the public a Dictionary^ which young Greek scholars could use with ease and 
advantage to themselves ; but sufficiently full to be equally serviceable as they 
advanced ; a book, that would answer for School, for College, and more particularly 
for reading the New Testament and the Septuagint 

In the arrangement of the words, the alphabetical method has been adopted, as 
best suited. to the capacity anfl diligence of the young learner. Immediately after 
each word is placed its form of declension or comugation, together with any pe- 
culiarity attending it, such as the attic genitive of contracted nouns, the future or 
perfect of any dialect peculiar to certain verbs, &c. Next^is placed the derivation 
or composition of~the word. The English significations of the Greek word follow 
next. In this part two or three synonyms have been given for each signification. 
After the significations are subjoined any irregularities or varieties arising from 
dialect, &c. and some of the more difficult inflexiotts of each %vord are added. A 
iconsiderable number of oew words have been introduced. These consist of words 
occurring in the authors usually read, and in the Septuagint, which are not to be 
found in Schrevelius. They are also taken from the Greek tragedies now generally 
/ead at schools, and from elementary books latterly introduced. All the inflected 
parts of words which are in Schrevelius are to be found in this Dictionary, witji 
many others. Thrae consist of oblique cases of nouns, pronouns, and participles ; 
of persons, tenses, mfiods, Slc. of verbs. There is no English attached to these 
parts and inflexions, but a reference is given to the theme, where all the significa- 
tions will be found. This part of the work has been particularly attended to 

2* 
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where it respects the New Testament ; and thus the work will he aseful both to 
beginners and to those persons who may wish to revive their knowled^ of Greek, 
especially of the New Testament ; they will also find in this Dictionary all the 
words occurring in the Septuazint Every thins has been retrenched that did not 
coincide with the young scholar's capacity ; and he has here given to him what he 
will notice at present, instead of what he may look for at a more advanced period 
of his studies ; he has here laid before him what will be immediately useful, for 
wliat might be serviceable hereafter. 

This American edition, in conformity with the plan of the work, will be improved 
by the addition of considerable supplementary matter particularly adapted to the 
wants of younger students, for whose use the work is principally designed. 

Will speedily be Published. HOMER'S ILIAD, with Enffllsh 
Notes. In 2 vols, on the plan of Gould's edition of Virgil, Ovid, Hor- 
ace, &c. 

ELEMENTS of LOGIC, or a Summary of the General Principles 
and Different Modes of Reasoning. By Levi Hedge, LL. D. Professor 
of Natural religion, Moral Philosophy, and Civil Polity, in Harvard Uni- 
versity. Stereotype edition. Price 87^ cents. ^ 

Professor Hedoe made his Logic after twenty years experience in teaching the 
science. His object was to form a system adapted to the present improved state 
of intellectual philosophy. The Logics before in use were deficient in parts of pri- 
mary importance. The instruction they furnish on the article of reasoning is 
almost exclusively confined to the principles of sylogism. They contain very little 
relating to moral evidence and those modes of reasoning by which the practical 
business of life is carried on. The success which has attended the sale of Hsdge^s 
Logic is ample proof that it is suited to the wants of the community. It has su- 
perseded those before used in most, if not all, the Ck>Ueges in New England and in 
several of those in the middle.jouthern, and western states. It is also extensively 
used in Academies and Schools of the higher order, in various parts of the United 
States. In the different editions this treatise has been carefully revised by the 
author, and in the fourth edition two chapters were added, containing the princi- 
ples of controversy — and a body of rules for. the interpretation of written docu- 
ments. 

JOHISTSON'S DICTIONARY of the English Language, as im- 
proved by Todd, and abridged by Chalmers, with Walker^s Pronoun- 
cing Dictionary combined ; — ^to which is added, Walker's Key to the 
Classical Pronunciation of Greek, Latin, and Scripture Proper Names. 
Edited by Joseph E. Worcester, A. M., A. A. S., &c. 1 vol. 8vo. 
Price ;8?5,25. 

This Dictionary comprises a complete reprint of Mr. Chalmers's Abridgment; 
"Mr. Walker's Principles of English Pronunciation, his Pronunciation of all the 
words found in his Dictionary, together with his Critical Remarks on the pronun- 
ciation of particular words ; and also Walker's Key entire. 

It possesses the following advantages, not found in the three works above 
mentioned, of which it is chiefly composed. 

1. The words added by Mr. Todd, exceeding fourteen thousand in number, are 
discriminated from the rest. 

2. Words pronounced obsolete by Dr. Johnson or Mr. Todd, are so masked. 

3. Words designated by Dr. Johnson or Mr. Todd as primitive words, are 
distinguished from such as are derivative. 

4. Additional matter or remarks, etymological, critical, and explanatory, from 
Dr. Johnson and Mr. Todd, are occasionally inserted. 

5. To the many thousand words not (ound in Mr. Walker's Dictionary, the 
pronunciation has been given according to his Principles. 

6. With regard to the Pronunciation of many words, respecting which other 
orthoepists differ from Walker, and he has neglected to exhibit this difference, 
the mode adopted by others is here ^iven. 

7. An Appendix, containing besides other matter, all the further additional 
words, (about one thousand,) inserted by Mr. Todd in his second edition, published 
in London in 1827. 

8. Dr. Johnson's Preface to his folio edition, and Mr. Todd's Introduction. 

~ 9. An alphabetical list of the Authors referred to as authorities for tho use of 
wordM, with the time specifisd when they flour isbed« 
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ILLUSTRATIONS of PALEY'S NATURAL THEOLOGY, 

with Descriptive Letter Press. By James Paxtoit, Member of the 
Royal College of Surgeons, London. 1 vol. 8vo. Price jj[2,75. 

" Of mascular actions, even of those well understood, some of the most cariona 
ere incapable of popular explanation, without the aid of Plates and Figures."— 
Paley^s Thwtlogy^ Chop. ix. 

Palsy's Natural Theology has long been held in high estimation as a work 
eminently useful to young persons both for the quantity i^nd clearness of the 
information it Imparts, and the valuable deductions and conclusions which the 
author establishes in the progress of his work. But every person not previously 
conversant with the subject must have felt the want of some figures, some 
delineations for the eye. in order to comprehend folly the subjects treated of. 
These illustrations are neautifully executed in thirty six lithographic plates, 
large octavo size, with descriptive letter press ; and render very clear the different 
mechanical functions of the bones, muscles, arteries, veins, visicera, &c. of animals, 
and many similar and curious operations in the vegetable kingdom. It is an 
indispensable accompaniment to one of the best books in the Bnglish language. 

In Press, A GRAMMAR of the ITALIAN LANGUAGE, with 
Exercises. By Pietro Bachi. Instructer at Harvard University. 12nio. 

This book has been compiled from the best Grammars of the Italian tongue, 
extant in Italian, English, and French, special use havins been made of Bar- 
beri's celebrated ^ Grammaire des Grammaires Italiennes." It is divided into four 
parts. Pronunciation, Orthography, Analogy, and Syntax. The pronunciation is 
more fully treated than in any other Grammar, and illustrated by English 
combinations of letters representing the Italian sounds. Every Italian word is 
accented throughout the book, so that the pupil grows familiar with the genius of 
the language in this respect, while he is acquiring a knowledge of its grammatical 
structure. The verbs are given with unusual fulness, and the irregular verbs are 
arranged and exhibited atter a new method very convenient for reference. — 
The rules of the Syntax are supported by examples carefully cited from the best 
writers, and followed by appropriate exercises. A copious Alphabetical Index 
closes the volume. 

In press, and will soon he published, JUVENAL'S SATIRES, 

with English Notes. An expurgated edition of the Satires of Juvenal, with 
copious English Notes, after the plan of Gould's edition of Virgil. By the 
editor of Greek Delectus, Phaedrus, &c. 

IBVING'S ELEMENTS of ENGLISH COMPOSITION; serv- 
ing as a sequel to the study of Grammar. By David Irving, LL. D. 
Author of the Lives of the Scottish Poets. Second American from the sixth 
London edition. Price $1,^. 

Extracts from the Prtfaee. 

Though it was my principal object to treat of prose composition, yet a few 
observations on poetry incidentally occur. The remarks which have been suggested 
with regard to tbe nature of figurative language, apply equally to prose and to 
poetry; but the poets have furnished me with the most copious and beautiful 
illustrations. 

The rules of criticism are more successfully inculcated by particular examples 
than by general precepts. I have therefore endeavored to collect abundance of 
apposite quotations, in order to illustrate every branch of the subject. 

An INTRODUCTION to LINEAR DRAWING ; translated from 
the French of M. Franccbur ; with alterations and additions to adapt it to 
tbe use of Schools in the United States. To which is added, the Elements 
of Linear Perspective ; and Questions on the whole. By William B. 
FowLE, Instructer of the Monitorial School, Boston. Price 75 cents. 

From the Translator's Preface. 

An elementary treatise on Drawing, adapted to the use of common schools, 
oannot but be well received. Besides the professions which make the art of 
drawing their particular study, anatomists, naturalists, mechanics, travellers, and 
indeed all persons of taste and genius, have need of it, to enable them to express 
their ideas with precision, and make them intelligible to others. 

Notwithstanding the great utility of this branch of education} it is a lamentable 
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fkot, that il if leldoin of never taught in the public schools, although a very large 
proportion of our children have no other education than these schools afford. 
Even in the private schools where drawing is taught, it is too generally the case 
tbat no regard is paid to tiie geometrical principles on which the art depends. 
The translator appeals to experience when he asserts, that not one in fifty of those 
who have ^one through a course of instruction in drawing, can do more than copy 
■uch drawings as are placed before them. Being ignorant of the certain rules of 
the art, (and they are the most certain because mathematical,) they are always in 
leading strings, and unless endowedT with uncommon genius, never originate any 
design, and rarely attempt to dfaw from nature. It is to remedy this defective 
mode of teaching, that the translator has been induced to present tliis little work, 
00 the elements oi drawing, to the American public. 

Pr^aet to the Second Edition. 

The favorable reception of the first edition of this Treatisei baa indaced the 
Translator to revise it carefully, and to add to it a Second JPart, containing the 
eiements ^ Persfoetive Jhrawing^ to which the First Part is a good introduction. 

i^uestion*^ also, upon the more important parts of the book are added ; and the 
Translator hopes that this more correct and enlarged edition will meet with the 
same favor that a liberal public has bestowed upon its predecessor. 

The LATIN READER. Part First. From the fifth German 
editiuu, by Frederic Jacobs, Editor of ^be Greek Anthology, the Greek 
Read<;r, &c. &c. Edited by George Bancroft. Stereotype edition. 
Price 87^ eents. 

The Latin Reader, which is here published, was compiled by Professor Fasoxaio 
Jacobs, of Gotha, who having long been engaged in the cares of instruction and 
the pursuits of a scholar, is in every respect qualified to make judicious selections 
fbr the purposes of teaching. 

The editor, in publishing this work in America, has been influenced by a sincere 
belief, that it forms an easy introduction to the language and character of the 
Roman world. His duties as a teacher led him to the comparison of many similar 
works now used in England and on the continent. This seemed to him the best ; 
and having already used it in the school with which he is connected, he has found 
his opinion confirmed by his experience. 

This work is ywy fast taking the place of Liber PripiuSi Historian Sacrs^, Yiri 
Rome, &c. 

The advantages of this work are, that it proceeds by gradual and easy steps, from 
the examples of the first principles of Grammar, usual in Primary books, to the 
more difficult Latin of the authors to be studied next in course — ^thus including in 
oiM volume what commonly occupies two or more. The necessity of adapting the 
matter to the gradual progress of the pupil has secured a variety of selection, 
suflScient to keep the attention excited ; and thus to obviate the motive for a frequent 
change of works: while the amount of useful knowledge bound op in these pages 
exceeds that to be found in most other books of the same description. 

In the stereotype edition, the Dictionary has been new modelled entire. It is of 
a size commensurate with the text, for which it is designed ; and may, for some 
time, at least, stand the pupil instead of the more cumbrous and exjiensive works 
of Entick and A ins worth-- with the additional advantage of being based upon 
Adam's Latin Grammar ; and having the minute irregularities of Declension, 
Gender, and Tense, and also the component parts of compound words, noted iu Aill, 
by a gentleman of well known accuracy and judgment. 

The LATIN READER. Part Second. Chiefly from the fourth 
German edition of F. Jacobs, and F. W. Doring. Edited by George 
Bap croft. Stereolype edition. Price 75 cents. t 

The present continuation of the Latin Reader has for its object, to provide a 
work suited to the purposes of instruction in the Latin language, of a classical 
character, interesting to the young mind, and conveying useful information. The 
first part of this httle volume contains select fahles from Phsedrus; these are 
followed by extracts taken almost entirely from Cicero and Livy ; the volume 
closes with an abridgment of Justin, for the excellence of which the name of 
Jacobs is alone a sufficient recommendation. Most of the " Short Narrations" 
were selected by Ddring, who acted in concert with Jacobs. A few more have 
been added from the twolflh Grerman edition of an elementary work, compiled by 
Brbder. In presenting to the public this edition, it is only necessary to say, 
that the text has undergone a thorough revision ; that uniformity has been in- 
trodaced ia the orthography^ whkYi \% uo^ uvade to conform to that of the Latin 



Published by Hilliard, Gray, fy Co. 21 



Dictionaries in common use } and that eqaiyoeal words have been marked with 
accents in the usaal way, and speeches distinguished from the narrative by 
inverted commas. 

The LATIN TUTOR, or an Introduction to the making of Latin, 
containing a copious exemplification of the rules of the Latin Syntax from 
the best Authorities. Also rules for adapting the English to the Latin idiom. 
The use of the particles exemplified in English sentences designed to be 
translated into Latin. With rules for the position of words in Latin com- 
position. Price 87^ cents. 

The object of this work is to furnish the Latin student with a series of exercises 
adapted to familiarize to his mind the inflexions of words, and the application 
of the rules to syntax, and to lead him to such a knowledge of the structure of 
the language as may enable him to read and write it with ease and propriety. 

The materials of which it is composed have been drawn from the purest sources, 
and will be found to possess intrinsic merit in sentiment, clothed in a rich variety 
of elegant and classical expression, the order and arrangement, it is hoped, will be 
found correct and perspicuous. 

But the principle point on which the claims of this work are rested, is, that it 
endeavors to present, in every part, a genuine Latin style, in place of that nonde- 
script style, produced by conforming the Latin words to the English collocation, 
which occupies a considerable proportion of every work on this subject which has 
fallen within our knowledge. 

This work is now used in the Boston Latin School. 

LETTERS on the GOSPELS. By Miss Hannah Adams. 
Second edition. Price 15 cents. 

Extract from the Christian Examiner and T%eologieal Review. 

We have been very highlv gratified by the perusal of this little book, which, 
coming out with all the modesty, simplicity, and real learning, which distinguish 
its author, is'calculated we think, to be of very important service in the cause of 
true religion. 

We have rarely seen so much valuable knowledge brought in so small a compass, 
or in so attractive a manner, to the level of youthful minds. 

An ABRIDGMENT of MURRAY'S ENGLISH GRAMMAR. 

Containing also Punctuation, the Notes under rules in Syntax^ and Lessons 
in Parsing. To the latter of which are prefixed. Specimens illustrative of 
that Exercise, and false Syntax to be corrected. AH appropriately arranged. 
To all which is adapted, a New System of Questions. From the second 
Portsmouth edition, enlarged and improved. By Samuel Putnam. Ste- 
reotype edition. Price 19 cents. 

The sale of the former editions of this work has encouraged the editor to oflbr 
the public another, containing, as he would hope, some valuable improvements. 

The object of the questions interspersed through this Grammar, is to lead the 
learner, while committing his lesson, to discover its meaning and application. 

As mvLTij scholars never use any other than the cheap editions of the Grammar, 
it is certainly important that such an abridgment should contain, if possible, all 
the necessary rudiments. *^ 

There is, among some, a disposition to abandon Murray entirely, and adopt 
divisions and arrangements altogether new. Every new system will, without 
doubt, present some new and valuable views. But whether, upon Um whole, any 
single system can at present be found, more scientific, or affording grflmr facilities 
in teaming to speak and write our language correctly, is greatly to be doubted. 

To the Editor. 

Sir, — I have examined, with some attention, the third edition of an Abridgment 
of Murray's English Grammar, published by Hilli ard, Gra.t, & Co. Having, for 
a considerable time, used the former editions of the same work, I -was, in some 
measure, prepared to appreciate this.. The lessons in parsing are well chosen and 
the arrangement of them a valuable improvement. The New Ststkm of Qnxs- 
TioNs has long been a desideratum in an introdaction to the English Grammar, 
and seems perrectly to answer the end designed. In short, I regard this little book 
as a highlv valuable acquisition to our schools ; far preferable to any work of the 
kind that has come under my observation, and am persuaded that your labor in 
this department of early science will meet all the encouragement you can desire. 

I am, Sir. &c. ORANGE CLARK, Principal 

Portsmouthj June 13cA, 1837. tf the Pertamwth Lyceum, 
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MURRAY'S INTRODUCTION to the EngUsh Reader, or a 
Selection of Pieces in Prose and Poetry, calculated to improve the Younffer 
Classes in Reading, and to imbue their minds with the love of virtue. To 
which is added, JR,ules and Observations for assisting children to read with. 
Propriety. Improved by the addition of a Synonymising Vocabulary, of the 
most important \Vords, placed over Uie sections, from which they are selected, 
and divided, defined, and pronounced according to the principles of John 
Walker. Walker's Pronouncing Key,< which governs the Vocabulary, 
is prefixed to the work. Price 37^ cents. 

"This Introduction is full of simple, natural, and interegting pieces. It is we 
think the best juvenile selection in the English language. It produces moreover a 
fine animation and an intelligent style of reading, which are great aids to general 
improvement. The present edition of this useful work, has an important addition 
to recommend it, as mentioned in the title given above." — Jowrnal of Edncatxon^ 
Vol. 9, JSTo. 9. 

The Introduction to the English Reader is considered the best of Mr. Murray's 
reading books ; and this is no small praise, when the popularity and excellence of 
them all is considered. 

The Introduction now offered to the public is improved by the addition of a 
vocabulary of the most important and difficult words prefixed to each section, 
showing their pronunciation and definition. This mode is far preferable to having 
a general vocabulary appended to the work, which is troublesome to the scholar 
and therefore apt to be neglected, or, if much recurred to, causes the book to be 
sooner defaced and destroyed ; — and much better than having the pronunciation 
eiven in the body of the work, which blar9 and disfigures the page and renders the 
book, to the young, almost illegible. 

NEUMAN and BARRETTI'S DICTIONARY of the Spanish and 
English Languages ; wherein the words are correctly explained, agreeably 
to their diflfereut meanings, and a great variety of terms, relating to tne Arts, 
Sciences, Manufactures, Merchandise, Navigation, and Trade, elucidated. 
Stereotype edition, carefully revised, and enlarged by the addition of many 
thousand words extracted from the writings of the most Classical Spanish 
and English Authors, many of which are not to be foutid in any other Dic- 
tionary of those Languages ; and also great additions from the Dictionaries 
of Connelly and Higoens, the Spanish Academy, &c. To which are 
added Directions for finding the difference between the Ancient and Modem 
Orthography, by F. Sales, Instructor of French and Spanish at Harvard 
University, Cambridge. 2 vols. 8vo. 

An INTRODUCTION to SYSTEMATIC and PHYSIOLO- 
GICAL BOTANY. By Thomas Nuttall, A. M., F. L. S., &c.. 
Lecturer on Botany and Zoology, and Curator of the Botanic Garden 
connected with Harvard University, Cambridge. 1 vol. Price ^^^OO. 

The present work forms a happy exception to those Introductory Treatises 
upon different sVijects, which are the offspring of avarice, or of the pride of 
authorship. 

The work is aceompanied by twelve very beautiful litho£[raphie engravings; and 
its entire exefiution is characterized by neatness and precision. 

In conclunia, we would only remarK, that it h^s fully answered the expectations 
we had formed of it, from a knowledge of the high attainments of its author, and 
that, in our opinion, it constitutes by far the most valuable treatise that can be 
put into tlie hands of a person just commencing this delightful study. To those 
who are acquainted with Mr. Ndttall's former productions^ it need not be 
mentioned, tliat his style is simple, condensed, and highly perspicuous; precisely 
what a style ought to be in all works of a similar nature. — jStnerican Journal of 
Science and Arts. 

The NATIONAL READER ; a Selection of Exercises in Read- 
ing and Speaking, designed to fill the same place in the Schools Of the 
United States, that is held in those of Great Britain by the compilations 
of Murray,, Scott, Enfield, Myliusi Thompson, Erving, and others. By 
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John PierponT; Compiler of the American First Class Book. 1 vol. 
Price 76 cents. 

** Indaced by esteem for the compiler, as well as by a deep interest for whatever 
concerns the subject of education, we have examined the National Reader with 
care, and with satisfaction.'^ 

" Findins the work thus deservios of favor, we earnestly recommend it to tho 
adoption of all teachers of ybulb who desire to instil into their pupils a taste for 
moral and literary beauty, and a love of country." — JVational JnttlligenctTy 
Oct. 11, 1827. 

" The National Reader is designed for the common schools of the United States, 
but it will be found a valuable introduction to the First Class Book in those higher 
institutions in which that work is used. After carefully and thoroughly examining 
this compilation, we confidently and with pleasure recommend it to the notice of 
touchers, school committees, and all others interested in the education of the 
young. The selection of lessons is peculiary rich, and sufficiently diversified."'— 
" We could not easily name a book or equal size which contains so great a variety 
of classically chaste and interesting matter ; and we think it well worthy of a place 
in every parlor as a volume of el^ant extracts."— t.dmertcan Jmtrnal qf Edw- 
cation, Oct. 1827. 

** This is one more added to the many fine selections fbr schools which have been 
.published within a few years." — ^'^The National Header contains a suitable pro- 
portion of extracts from our own writers, both in poetry and prose, and is manly 
enough not to think it anti-national to borrow from the stores of England. Wa 
do not know that a better book of the kind could be made." — Christian £xam«ii0r, 
Sept. and Oct. 1827. 

" We are anxious to add our feeble testimony to the excellence of this compilation. 
It is a volume calculated to fill a high and an important place in our schools. 
The selections are; made chiefly^ from American writers of high standing, and 
they are happily adispted to convey useful information, to improve the taste, to 
interest the feelings, and to leave the best moral and religious impressions. Wo 
were exceedingly pleased to observe its serious character ; and vfe should think 
that no one could attentively peruse it, without being the wiser and better ; without 
bein^ more sensible of his obligations to be virtuous and devout ; without a deeper 
conviction that he is immortal and responsible. We are fnlly persuaded that, 
where it is used in schools, it cannot fail to produce the most desirable effect on 
the dispositions and conduct of the youth." — ** In preparing this volume the com- 
piler has conferred a favor on the community, which we trust they will cheerfully 
acknowledge by extensively introducing it into their schools." — Ctreer^eld OazetU 
and Franklin, Herald^ Dec. 1827. 

Onr limits do not permit us even to make extracts from the highly favorable 
notices which have been taken of the National Reader by the Christian Intellt' 

S sneer and Eastern Chronicle of Maine, the Courier^ Statesman^ and Oalaxy of 
oston, the TVov Sentinsl^ the Western Monthly Review^ for Oct. 1827, and the 
Statesman^ Daily Advertiser, Albion, Morning Courier, Mirror, and other journabt 
of New York. 

In Press, The AMERICAN SCHREVELIUS, or Greek and 
English Lexicon, new and improved edition. 

The basis of the work is Schrxvxlius^s well known Lexicon ; which, on the 
whole, in the present stjcite of Greek studies in this country, was thought preferable 
to any other manual adapted to the use of schools. Schrevelius's work was 
more particularly intended for the Old and New Testaments, Homer, Hesiod, Musnus, 
Theogois, Pythagoras, and other Gnomic Authors, Isocrates, iEsop.dcc. ; the author 
also made use of Portus^s Ionic and Doric Lexicons and the Lexicon to Pindar and 
the other Lyric poets. It was published several times on the continent of Eurone 
during the author's life ; and within that period was also republished in Ens land oy 
Hill, who enlarged it considerably, more particularly with wonb from the New Tes- 
tament, the Septuaeint, and the princip«il poets and orators, as well as the school 
books of the day. Besides the editorial labor bestowed upon it in England, it baa 
received improvements in France, where a valuable edition of it was published in 
1779 by the celebrated scholar Vauyilliers. Of the otber editions, we have before 
us the Italian one in folio, and a German one, reprinted from the Paris copy, at 
Vienna in 1822, under the editorial superintendence of Kritsch ; who justly oIh 
serves, that the Lexicon, as now published, is very different from the ancient 
editions both in copiousness and explanations; and, in its present slate it ma^ 
with propriety be recommended to the student in Greek literature. The si^i- 
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fications given in this work are more copious than the Latin ones of Schrevelius. 
It has been the intention of the editors, that, the work should comprehend all the 
words which are to be foand in ProfessorDalzePs Collectanea Majora and Minora, 
Jacob's Greek Reader, and the other books now studied in our schools and other 
seminaries of learning. 

The improvements made dpon the common Schrevelius, in the present edition 
will amount to not less than ten thotisand new articles and 'very numerous addi- 
tions to the original articles of the work. 

The explanations of the uses of the pr^oaitions and article^ which were the 
subject of particular attention in the former edition, have been still further im' 
proved in the present one. Another improvement (and one which was not adopted 
m any edition of Schrevelius till aAer this work was begun) is the marking of the 
quantities of the doubtful vowels ; and in the present edition this has been more 
minutely attended to than in the former. 

During the progress of the work almost all the Greek Lexicons extant hate 
been occasionally consulted. Those which have been most constantly resorted to 
are— Schneider's admirable Griechisch-Deutsches Worterbunh (or Greek and 
German Dictionary) and the Greek and German Lexicon of Riemer, who has 
added much new and valuable matter to Schneider's labors ; Planche's excellent 
Dictionnaire Grec-Fran^ois ; — Donnegan's New Greek and English Lexicon, the 
basis of which is Schneider's ; — Jones's Greek and English Lexicon, and the im- 
proved edition of Hedericus ; tfnd, for the Scripture words, Schleusner's well 
known Lexicon and Wahl's Greek and English Lexicon by Mr. Robinson. Besides 
these aids, as much use, as was practicable in a work of this size, has been 
made of the labors of eminent critics and commentators on the Greek Classics. 

PH^DRI FABVLM EXPURGAT^E. Accedunt Tractatus de 
versu lambicoy Notulse ADgiic« et Questiones, In usum Scholse Bos- 
toniensis. Price 62^ cents. 

PhaBdrus comes strongly recommended to the study of the young. He has clothed 
the most beautiful of ifisop's fables in an elegant, pure, and simple style. With 
the interest of the Fable he nas united the graces of poetry, and the graver wisdom 
of philosophy. His writings are eminently pleasing and manly } and he has suc- 
ceeded beyond most authors in what he states to m his design, at once to amusB 
and to instnuit. In the present edition, the text has been carefully corrected, 
according to the best texts, the Notes are very fall] containing a good deal of 
Mythological and Historical matter together with Questions annexed. But the 
roost important improvement is the attention devoted to Iambic Verse. This 
measure, a favorite in the English as well as in the Latin and Greek languages, 
has been hitherto strangely neglected in our schools. It was thought, that in 
publishing an edition of rhsedrus, one of tho best and easiest specimens of Iambic 
writers, a favorable opportunity was offered for introducing the study of this 
elegant and popular measure, and of course an insight into all the Latin and Greek 
Tragedy and Comedv. Accordingly some few, but comprehensive remarks on 
Iambics have been subjoined including a scale of feet adapted to Phaedrus ; and the 
Notes have been interspersed with explanations of all the difficult lines. The 
work is prepared and prmted according to the jilan of Gould's Virgil and Ovid, 
particularly for the use of the Boston Public Latin School. 

The RATIONAL GUIDE to Reading and Orthography ; being 
an attempt to improve the arrangement of Words in English Spelling Books, 
and to adapt the Reading Lessons to the comj^rehensiou of those for whom 
they are intended. By William B. FowlE; lustructer of the Monitorial 
School, Boston. Price 2.5 cents. 

* The matter and the arrangement of this little volume possesses much originality ; 
both are happily adapted to the capacit^jr of young children, and are excellently 
suited to aid a gradual and sure progress in the principles of reading. 

The reading lessons which are interspersed with the columns, are simple and 
intelligible : they are all written in a very interesting style ; and many of them 
convey useful moral instruction. 

From a. pretty extensive acauaintance with similar school books issued fVom 
the English press, we are enabled to make a comparison which is highly favorable 
to Mr. Fowls'*. There is no work of the kind, as far as we know, which is 
equally well adapted to the use of beginnera in reading and spelling ; or which an 
inatmcter may use with so much advantage and pleasure.' — Journal of Education. 

Tbia Spoiling Book is elegantly stereotyped, and although, by its peculiar 
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arrangement and classification of words and lessons, it is admirably adapted for 
the use of beginners, still it' contains as many words, with less extraneous matter 
than any other Spelling Book, and is suitable for the higher classes also. 

A RHETORICAL GRAMMAR ; in which th6 common impro- 
prieties in Reading and Speaking are detected, and the sources of Elegant 
Pronunciation are pointed out. With a Complete Analysis of the Voice, 
showing its specific -Modifications, and how they may be applied to difierent 
species of sentences, and the several fibres of Rhetoric. To which are 
added Outlines of Composition, or plam Rules for writing Orations and 
Speaking them in Public. By John Walker, Author of the Critical 
Pronouncing Dictionary, Elem^ts of Elocution, &c. Second American 
edition. 1 vol. 8vo.. Price p>^. 

Extract from t\e Preface. 
The want of rules for composition, so essential in rhetoric, has been supplied in 
this edition from the best source~-BLAia's Lectures: and what was deficient even 
in these has been furnished from Prof. Ward's Lectures on Oratory: — so that with 
the original matter on the elegant pronunciation of words, on accent, emphasis, 
and inflexion of voice, and the proper, pronunciation of the figures of rhetoric, it is 
presumed the present work is the most perfect of its kind in tne language. 

The NEW TESTAMENT of our Lord and Saviom- Jesus Christ ; 
in which the Text of the Common Version is divided into }>aragraphs, the 
punctuation in many cases aljtered, and some words, not in the original 
expunged. l!2mo. Price 50 cenls. (Called the Revised Testament.) 

It is well known to the le9.rned, and should be to all, that the division of tha 
Bible into chapters and verses, the punctuation, and the words usuallyprinted in 
italics, are of no authority whatever. The several Books of the New Testament, 
according to the best authority we can eet, were written in an uniform character, 
without capitals, without chapters, without verses, without punctuation, or any 
break or other index by which to determine whether a particular letter belonged to 
this or that word, or whether a particular word belonged to this or that sentence ; 
the sense was the only ^uide to the proper division. 

The basis of the divisions which are found in this edition is the Greek Testament 
edited by Knapp. 

The PHILOSOPHY of NATURAL HISTORY, by William 
Smellie, Member of the Antiquarian and Royal Societies of Edinburgh. 
With an Introduction and various Additions and Alterations, intended to 
adapt it to the present state of knowledge ; by John Ware, M. D. Fellow 
of the Massachusetts Medical Society, and of the American Academy of 
Arts and Sciiences. Second edition. Price ^2,25. 

Smsllib's Philosophy of Natural History has been for many years one of the 
most popular, as it is one of the most instructive treatises upon the subjects to 
which it relates. Although it does not profess to be c^ complete system of Natural 
History it still contains a great variety of facts interesting to the scientific 
Naturalist ; and although not adapted to all his wants, is at least calculated to 
minister to his pleasure. It is more particularly intended for the use of those who 
are lovers of nature in general ; who admire and love to study her works, but have 
not leisure or ability to acquaint themselves with the technical details of acience. 
It dwells principally upon such subjects as are within the comprehension of all — 
such as relate to the manners characters and habits of animals — the skill displayed 
In the construction of their habitations — ^the mode in which they obtain their 
food — their means and instruments of defence and attack— their care of and atten- 
tion to their offspring — ^their docility, powers of imitation, &c. &c Hence the 
work has been always found one of the most interesting which could be put into the 
hands of the young. 

In the American edition no essential alterations have been made in its plan or 
details. An introduction has been prefixed in order to possess the reader of a few 
of the elementary principles of the science of Natural History as established at the 
present day. In the body of the work a ie w additions have tieen made, particularly 
to the chapters on Physiology^ and a few chapters have been omitted, as relating to 
Bub,tects which would not to interesting or useful to those for whom it was chiefly 
intended. It is believed, that in its present form it is calculated to interest the 
minds of the young, to convey to them much useful knowledge, and to give them a 
fftste for tha wonders and brauties of naturei 

3 
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The THIRD CLASS BOOK ; comprising. Reading Lessons for 
youn|s^ scholars. Second edition. Price 37) cents. 

The priocipal end in view, in the compilation of this work, has been to present 
to the younger classes in our common schools, a book not only adapted to their in- 
tellectual capacities, but^Iso adapted to their sympathies and feelings. A story 
may be jiorfectly intelligible and powerfully interesting to a child ; and at the same 
time the interest it creates, and the feelings it excites, are those which should belong 
only to maturer years. For a reading lesson, a story should possess just interest 
enough to engage and fix the attenttcm of the reader; — any thing short of, or 
beyond this enect, is aside from the' purpose. 

The second edition is enlarged, and greatly improved. 

. The ART of READING : or Rules for the attainment of just and 
correct enunciation of w^ritten langaage. Mostly selected from Walker's 
Elements of Elooition, and adapted to the use of Schools. Price 60 cents. 

Walkxr's Elements of Elocution is a work, which has enjoyed a great reputation 
both in England and in this country. The correctness of its principles is generally 
admitted, and the rules it contains are allowed to be the most accurate guide we . 
possess on the subject of reading. It is not however, in its present form, well 
suited to the purposes of a school book. The volume is too expensive for general 
use,and.contains much which can neither be applied nor understood by the majority 
of pupils. It occurred to the compiler, that an abridgment of Walker's Treatise 
divested of all minute disquisition, and rendered strictly practical in its character, 
might be a useful manual for schools. This idea has been confirmed b^ some 
intelligent friends whom he has consulted, and hence this little volume is now 
offered to the public. The alterations which have been attempted in the present 
compendium, are not numerous. They consist in occasionally vamng the order 
of the rules, in tdmplifying their language, and in supplying a row additional 
examples for practice. Where these changes occur, H is hoped their utility will 
appear sufficient to justify their introduction. 

Wia speedVy be Published. TACITI OPERA OMNIA, NoUs 

Anglicis Illustrata. 2 vols. 12mo. 

This work will be executed fA the uae of schools oh t^ plan of Oould^s editions 
of Virgil, Ovid, and Horace. 

The ELEMENTS of GREEK GRAMMAR, with Notes by R. 
Valpt, D. D., F. A. S. Sixth Boston edition — carefully revised and 
corrected at the University Press, Cambridge. Price j^l,00. 

WILKINS'S ELEMENTS of ASTRONOMY, illustrated with 
Plates, for the use of Schools and Academies, with Questions. By John 
H. WiLKiNS, A. M. Fifth edition. Stereotyped. Price 87J cents. 

The design of this work is to exhibit the leading facts and to illustrate the 
leading principles of Astronomy in a manner interesting and useful fo those 
scholars who do not intend to pursue the subject to great extent. It m^y be 
studied without a knowledge of the higher branches of mathematics ; and contains 
familiar illustrations of the most striking phenotnena of nature. The work has 
passed through four editions and the fifth is now published. Tt is used in 
the principal schools in Boston and the vicinity; and is coming into verv general use. 

This work is peculiarly adapted for the use of Academies and the higher classes 
in common Schools. 

The BIBLE CLASS TEXT BOOK; or BibUcal Catechism, con- 
taiuin? questions historical, doctrinal, practical and experrnental. De- 
signea to promote an intimate acquaintance with the iiu^ired volume. By 
Hertey Wilbur, A. M. Seventeenth edition, revised, improved, en- 
lar^edjjind stereotyped^ with practical questions axmexed to the answers. 
Price oT^eents. 

A CATECHISM in three parts Part first, contauiing the ele- 
ments of Religion and Morality ; desig[ned for children. Petri second, con- 
sisting of Questions and Answers, chiefly historical, on Uie Old Testament. 
Part third, consisting of similar Questions and Answers on the New Testa- 
ment; designed for children and young persons. Compiled and recom- 
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mended bv the Minims of thi Worcester Association in Massaehttsetts. 
Third edition. Price 12^ cents. 

The fora|oras little book, in part compiled from variona scarces, and in part 
original, it is believed, will be found to contain important religious instruction in 
a form adapted to the minds of children and young persons ; and it is accordingly 
recommended by the ministers of the Worcester Association to the people of their , 
respective charges, and to all parents and instructors of youth, with the hope and 
prayer tNItt, by the blessing of God, it may be instramental in promoting a 
knowledge of the holy Scriptures, and in forming youthful minds to virtue and piety. 

A PRIMER of the ENGLISH LANGUAGE for the use of 

Families and Schools. By Samuel Worcester. Stereotype edition. 
i Price 12^ cents. 

" The author of this invaluable little manual, has done more for the health and the 
happiness, as well as the intellectual improvement of infant learners, and for the 
relief and aid of mothers, than if he had published an octavo volume on the 
philosophy of instruction or on the duties of mothers. Instead of formally di9> 
cussing^ his method, (which appears to us decidedly^ the best ever offered to the 
public,) we will furnish some extracts from the work itself, which will serve to 
give an idea of the spirit of the plan. ' 

' In order to teach this Primer, it will be absolutely essential that the instructer 
should abandon the common metnod of teaching children to read and spell. The 
author, therefore, earnestly requests all teachers to attend carefully to the directions 
which precede the several classes of lessons. 

*• It is not, perhaps, very important that a child should know the letters before it 
begins to read, it may first learn to read words by seeing them, hearing them 
pronounced, and having their meaning illustrated ; and afterwards it may learn 
to analyse them, or name the letters of which they are composed. Those instruc- 
tors who choose to adopt this method, may commence with Lesson I, and require 
the scholar to read all the words in six or eight lessons, without attempting to 
spell them ; and then to recommence the book with the alphabet, and spell the 
words selected from each reading lesson.' 

[Further directions will be found in the Author's Preface.] 

** A work like this, which so happijy addresses itself to the very elements of 
infantine thought and feeling, it would be idle to praise. The book carries, within 
itself, its best recommendation to a par<jnt's heart." — Journal of Education. 

VtSattmtv'H Slrtnentatfi SS^otbit on mfjEttots 

atiDr <3(ro8rajphs« 

ELEMENTS of HISTORY, Ancient and Modem, with Histori- 
cal Charts. By J. E. Worcester, A. A. S., S. H. S. Third edition. 
Price of the History $1 ,00. Price of the Historical Atlas $1 ,50. 

The Historieal Jiilas which accooipanies the volume, comprises a series of 
Charts, formed on a new plan, and affording means of facilitating the study of 
SisVsry similar to what are afforded by Maps in the study of Qeography. It 
contains the following Charts : — 

1. Chart of General History. 6. Historieal Chart of England. 

2. Chart of Sacred History. 7. Historical Chart of France. 

3. Chart of Ancient Chronology. 8. Chart of American History. 

4. Chart of Sovereigns of Europe. 9. Chart of Biography. 

5. Chart of Modern Chronology. 10. Chart of Mythology. 

Extract from the Advertisement to the Third Edition. 

" Tlie anprobation which has been expressed of the plan and execution of this 
work, b^ the different literary journals, and by various respectable instructors, and 
distinguished literary gentlemen, and likewise by the public, as indicated by the 
rapid sale of the first and second editions, call for the grateful acknowledgments 
of the Author. 

^ In this third edition the volume has been carefully revised, and the qoantitv of 
matter increased. A Chart of Sacred History has been added to the Atlas, and all 
the other Charts have been altered and improved." 

This work has been highly recommended by various literary gentlemen. — Presir 
dent Kirkland and Professors Hedge and fFUlard^ of Harvard University, and 
the Rev. Dr. Beasley, Provost of Pennsylvania University, say in their recom- 
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mendation ; — '* We can cheerfully recommend it as the best elementary work of 
the kind with which we are acquainted/' — President Lindaley^ of Cumberland 
College, says;—'* I give it the decided preference to every work of the kind with 
which I am acquainted." 

QUESTIONS adapted to the use of Worcester's Elements 
of History. Price 18| cents. 

WORCESTER'S EPITOME of HISTORY, with Historical and 
Cbronological Charts. Price of the Book 60 cents. Atlas 50 cents. 

The Jitlas contains the four follotoing Charts .— 
1. Chart of General History. 3. Chart of Modem Chronology, 

a Chart of Ancient Chronology. 4. Chart of American History. \ 

*^ This Epitome of History and the corresponding Epitome of Geography by the 
same author, are well adapted, as regards size and cost, to the circumstances of 
primary and common schools ; and the characteristic care and exactness of the 
author leave little to desire in regard to the character of these books, as works 
adapted to the objects of education. We earnestly hope that school committees 
will examine this work and give it a place among their school books." — Journal of 
Education. 

WORCESTER'S ELEMENTS of GEOGRAPHY, Ancient and 
Modern ; with an Atlas, Ancient and Modern. Price of Geography 87^ 
cents. Price of Modem Athas 3^1,00. Price of Andent Atlas 87| cents. _ 

Maps in the Ancient Jitlas. 

1. Roman Empire. ' 4. Asia Minor. 

S. Italy. 5. 'Palestine. 

3. Greece. ' 

Maps in the Modem Atlas. 

1. The World. 7. France, Germany, Netherlands, 
3. North America. Switzerland, &c. 

3. United States. 8. England, Scotland, and Ireland. 

^. Eastern and Middle Statds. 9. Asia. 

5. South America. 10. Africa. 

6. Europe. 

In this Geography scholars are examined for admission into Harvard and other 
Colleges. It is alao, by order of the School Committee, used in all the public 
Grammar Schools in Boston, and to great extent through the country. 

" Mr. Worcester's Geography appears to us a most excellent manual. It is. 
concise, well arranged, free from redundancies and repetitions, and contains exactly 
what it should, a brief outline of the natural and political charactaristics of each 
country. The tabular views are of great value." — Jforth American Review. 

(' I cannot hesitate to pronounce it, on the whole, the best compend of Geography 
for the use of Academies, that I have ever seen." — Rev. Dr. S. MtUer^ of Princeton, 

" Of all the elementary treatises on the subject which have been published, Iliave 
seen none with ^which I am on the whole so well pleased, and which I can so 
cheerfully recommend to the public."— Pre^ttfeTtt Tyler ^ of Dartmouth College. 

WORCESTER'S EPITOME of GEOGRAPHY ; with an Atlas. 
Price of Epitome 50 cents. Price of Atlas 15 cents. 

The Atlas -contains the following Maps: — 

1. Map of the World. 9. Roman Empire. 

2. Ii^orth America. 10. Palestine. 

3. United States. 11. Comparative Heights of Mountains. 

4. South America. 13. Comparative Lengths of Rivers. 

5. Europe. 13. Statistical Summary of the United 

6. British Isles. States. 

7. Asia. 14. Statistical Summary of Europe. 

8. Africa. 15. Statistical Summary of the Globe. 

" Mr. Worcester's success as a geographor renders it unnecessary for us to say 
any thing more of this little work, than that it bears all the characteristic mailu 
of his former productions. He is accurate, clear, and remarkably happy in con- 
densing the most important particulars, and bringing them down to the ready 
apprehension of children. The author has one merit almost peculiar to himself. 
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He has taken tewearied pains to designate , the accurate pronuojj^ation of proper 
names* This is of great utility/' — ^orth American Review. 

" It would be difficult to collect within the same limits so much eyapt, useful, 
and well chosen matter, as is contained In this little volume, and the accompanving 
Atlas. Mr. Worcester's books have all been distinguished for accuracy and clear- 
ness. This is no less so than those which have premded it — We have seen no book 
so wen adapted to the wants of teachers and learners." — Christian Examiner. 

SKETCHES of the EARTH and its INHABITANTS ; compiising 
a Description of the Grand Features of Nature ; the Principal Mountains, 
Rivers^ Cataracts, and other Interesting Objects and Natural Curiosities : 
also of the Chief Cities and Remarkable Edi&Qps and Ruins ; together with 
a View of the Manners' and Customs of Different Nations : iMtstrotieiji by 
One Ihindrtd Engravings. 2 vols. Price 53,60. 

Extracts from ReviewSy See. 
" Vye have attentively perused these < Sketches,' and have no hesitation in saying 
that we know of no similar work, in which instruction and amusegient are so 
much combined. The accuracy of the statements, the brevity and clearness of the 
descriptions, the apposite and often beautiful quotations from books of travels and 
from other works, continually excite and gratify the curiosity of the reader.'' — 
Christian Spectator. 

" We consider the * Sketches' well suited to give a large fund of entertainment 
and instruction to the youthful mind." — JVorth American Review. 

" We know of no book which would be more suitable to be read b^ scholars in 
our hiffher schools, and which would excite more interest in the family circle." — 
R. I. American. 

*' These volumes are extremel^r entertaining, and may be recommended to the 
perusal of those even, who conceive themselves to be past the necessity of elemen- 
tary instruction." — Christuui Examiner. 

" The ' Sketches,' &c. form a most valuable companion to the ' Elements of 
Geography y^ admirablv calculated to interest the attention, and impart useful 
knowledge to our youth." — Roberts Vaux^ Esq. 

" The work is, in my opinion, ably executed, and well fitted to be 'both popular 
and useful."— JZev. Dr. S. Miller. 

WORCESTER'S GEOGRAPHICAL DICTIONARY, or Uni- 
versal Gazetteer, Ancient and Modem. SeconH edition, in 2 vols. Bound. 
Price |fll,00. 

A GAZETTEER of the UNITED STATES abstracted from the 
Universal Gazetteer of the Author. With enlargement of the principal 
articles, by J. E. Worcester. 1 vol. 8vo. Bound, price 3i2,60. 

Wm speedily be Published, XENAPHONTIS ANABASIS, cum 
Notulis Anglicis et Quaeslionibus. 2 vols. 12 mo. 

This work will be prepared for the use of Schools, on the same plan with 
Gould's edition of Virgil, Horace) and Ovid. 



The FRENCH ACCIDENCE or Elements of French Grammar. 
By William B. Fowle, Instructor of the Monitorial School, Boston. 

The prevailing custom of reqnirinf young children to commence tbe study of the 
French language, has led to the publication of this Accidence. The author found 
that his younger pupils were unable distinctly to collect the leading principles of 
French Grammar from the bulky works commonly used, and that tne more ad- 
vanced pupils often experienced some difficulty in findine the information they 
sought, not becaiuse it was not in the book, but because there was so much else 
there. It is believed that all the ^sentials of French Grammar are contained 
in this compend. and that they are so arranged as to be distinct and obvious. 
•Should this Accidence be found useful, it wiu be fbUowed by a small volume of 
Exercises adapted to it. < 



30 Gardner's Globes. 






iGARpNER'S TWELVE INCH GLOBES. 

^26,00 per pair. 
These Globes are now very generally used in the Schools and 

Academies oi ISew England. 

RXCOMUKITDATIOira. 

Ombridft, Jan, S3, I8M. 
Mr. J. W. Gabdnsr appears to have made himself acquainted with the best 
methods of constructing artificial Globes, and to have used all due care in the 
construction of his work. The stars are laid down singly, and the number aud 
outline of the constellations are given, according to the latest and most approved 
catalogues and charts of the heavens. The terrestial Globe is understood to have 
been constructed in a similar manner, by means of the best tables of the latitude 
and longitude of places. These Globes are accordingly recommended as well 
adapted to the purposes of elementary instruction in Geography and Astronomy. 

JOHN FARRAR, 
Prof, of Math, and JVat. Phil in Harvard Universitf, 

Boston^ Jan, 22, 1894. 

Rev. and Dear $tr,— I have examined, with a great deal of care, Mr. Gardner's 
Terrestrial Globe, and find it very accurately executed according to the latest 
discoveries and the best tables. The coasts are carefullv laid down,^ with an 
extraordinary degree of minuteness, from the best established authorities. The 
outlines are consequently very exact. All important places in the interior of 
continents, where tne latitude and loBgitade have been well ascertained, are also 
laid down with the same care. 

With great respect, your obedient servant, GEO. R EBIEBSON. 

4tev. Presid^t Kirklako. 

Harvard CTntvsrstty, Cambridge^ S3 Jan. 1834. 

Sir f— After the opinion expressed by Professor FarrJrof your ability and fidelitv 
in the construction of your Globes ; and after the testimonial of Mr. George B. 
Emerson, who has examined your Terrestrial, and <^ Mx. James Hayward, who 
has paid particular attention- to your Celestial Globe, (one of these mntleinen 
having been 'lately and the other being now in the department of Mathematics, 
Natural Philosophy, and Astronomy in this University, and both well known for 
their accurate acquaintance with these branches of science^) I can have no doubt 
that these productions of your skill and labor are fully entitled to peculiar favor 
and patroUAge. I aui, 01r,.wltli eauwm, yuur utwdient servant, 

J. T. KIRKLAND, Prnsident. 

Mr. J. W. Garditbr. 

GARDNER'S NEW FOUR INCH GLOBES. 
Price ^2,00 each. 
In consequence of the increased demand for Gardner's twelve 
inch GLOBES, tlic author has been induced to publish a pair of four inch 
Celestial and Terrestial. corresponding in every respect with the twelve 
inch, except the omission of the names ; which present an entirely new and 
interesting exercise in Geography and Astronomy. 



BOSTON BOOKSTORE:. 

HILLIARD, GRAY, &, Co. Publishers, Booksellers 

and Stationers, No. 134, Washington street, Boston, keep constantly for sale a great 
variety of English, French, Italian, Spanish and German Books, in the various 
branches of Learning. An extensive stock of the most valuable LAW BOOKS. 
Also,— A supply of the finest LONDON STATIONARY. Orders for Books 
of every description executed with care and promptness, and on the most mod- 
erate terms. 

QO- Social Libraries and Literary Institutions, supplied with mis- 
cellaneous books at a great discount. Old and rare Books often on hand for sale 
at very low prices. 

T. R. MARVIN, PRINTER, 32, CONGRESS-STEEET, BOSTON. 
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